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ee PREFACE. 

For many years the sole use of milk curd was as a 

foodstuff, and it is only through the scientific re- 

searches of the past few decades into the albuminoid 

substances that attempts have been to utilise this, 

body technically. | 
Aas ~S ay 

ae is ® Pporetare ° easy to understand that our r know- ; 



PREFACE. 

The author is emboldened to hope that the 

present work will fill a perceptible gap in technical 

literature, and that it will meet with a friendly 

reception. 

THE AUTHOR. 

1905. 
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INTRODUCTION. 

ALTHOUGH casein, in the form of cheese, has from 

time immemorial played an important part in the 
dietary of the human race, and has been produced 
in very large quantities, its technical utilisation was. 

almost entirely neglected. Its’ properties of dig 
; and aentog in | this oe pasit Me in alkaline Tiquids * 
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consumed. Also, in cases where, owing to lack of 

means of communication, milk cannot be sent to 

large- centres of population for consumption, it is 

now converted into butter and casein, the latter 

being disposed of for technical purposes. 

In America considerable importance is attached 
to the manufacture and treatment of casein. The 

Casein Company of America, which enjoyed a mo- 
nopoly of the manufacture and sale of casein and 

its products in the United States, has now to face 

the energetic competition of the wealthy Union 

Casein Company, which is said to have made buying 

- contracts with large dairies for several years ahead. 

A capable chemist, with a wide knowledge of the 

patent literature of the subject, has been engaged. _ 
The Casein Salone of America has taken out a Se 
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The preparation and properties of casein ; followed 

by its application :-— , 
As a painting material ; 

As mucilage and cement ; 

In the preparation of plastic masses, as a sub- 

stitute for horn, ivory, celluloid, etc., with 

special attention to “Galalith” ; 
As a dressing and colour-fixing eae in the 

textile industry ; | | 

As a foodstuff ; and for various purposes that 

cannot be Se in Whe es classi- 

fication. ata } 
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CHAPTER TI. 

CASEIN : ITS ORIGIN, PREPARATION AND PROPERTIES. 

Tuer milk of mammiferous animals, from which casein is 
derived, is a normal secretion of the healthy lacteal glands 
of the female animal. After the flow of colostrum (the first 

milk secretion after parturition) has ceased, normal milk is a 

produced for a longer or shorter time, known as the period — oe 

ae Ok lactation. As a general thing the mille of mammals i is an s 
i Bie: whitish: or Fines yellow liq ui ibi 
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THE PREPARATION OF CASEIN. 

When fresh, whole milk is left at rest, or is set in very 

rapid rotary motion by means of special appliances (centri- 

fugal machines), the cream, or portion richest in fat, collects 

on the surface, and if this be skimmed off skim milk is left. 

This latter forms the raw material for the preparation of the 

second chief product of milk, namely, the casein, which is 

present to the extent of 2 to 4'5 per cent., the average being 

3:2 per cent. Casein is not dissolved in milk, but is sus- 
pended in a state of distension, as can be proved by a simple 

experiment. If milk be filtered through a porous earthen- 

ware plate the filtrate obtained consists merely of a solution 

of milk sugar and saline constituents, the fat and casein, _ 
neither of which is in Hepa tens — left behind on the Go 

surface of the filter. o ae 

The entire behaviour of sill: is. determined \ by this 
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curdle the milk. In addition to casein, small quantities of 

albumin (0°6 per cent.), lactoglobulin (traces) and lactoprotein 

are also present. Owing to the force of circumstances it is 

seldom that casein products are prepared in the same place as 

the crude casein is produced, the raw material being gener- 

ally obtained from dairies at a distance. For this reason the 

description of the mode of preparing the crude casein will be 
confined to the indispensable minimum. 

Casein is recovered from skim milk (whole milk con- 

taining too much valuable butter to be used for the purpose) 

by throwing down the suspended substance with suitable — 

reagents. ‘These may be of two kinds. On the one hand, 

as already mentioned, acids, including the lactic acid formed 
as a fermentation product of the milk sugar, will curdle the 
milk and thus precipitate the casein ; and, on the other, the 

same result can be brought about by the use of certain: fer 
eign of which — renhet ferment, lab, is the chief. ay - 
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(a) with an annular flue (b) between the pan and the brick- 

work. To the right of the pan is mounted another, for 

heating the water, and a portable grate runs along a track 

(i), so as to be rolled under one or the other. pan as desired. 

a a 

a 
. a. 

~. - h 

Fic. 1.—Heating Pan for the Preparation of Casein. 
(K = Milk Pan. W= Water Pan. F' = Portable Grate.) 

When used for heating the water pan, a door at (I), fitted 

with a damper, is closed. This arrangement offers numerous 

advantages, the height to which the flame is admitted in the 

flue, for instance, being controlled by a damper, whilst the 
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Steam, or even hot water, can also be used for heating the 

pans, and a steam pan of this character is illustrated in Fig. 

2. The advantage in this case is that the heating surface 

exposed to the steam is very large and therefore utilises the 

heat fully. A very useful form of pan is the ‘‘ duplicator ”’ 

(Fig. 3), made by A. Pfanhauser of Vienna, for casein, jam 

boiling and for evaporating or cooling milk, etc. It consists 

of two copper pans (of one-eighth to one-twelfth inch sheet 

copper), mounted in an iron frame, so that the whole can be 

tilted. The trunnions are hollow, to admit steam on the one 

side and cold water on the other, branches from the trunnions 

mie 
Ti 

entering the jacket space and terminating in perforated pipes 

to ensure more perfect distribution of heat. D represents the 

steam valve, W the water tap, and C the discharge tap. The 

cold water runs away through the overflow, Ue. 

No special boiler is needed for generating the necessary 

steam, no high steam pressure being required. A very con- 

venient steam generator for this purpose is supplied by Pfan- 

hauser (Fig. 4). Where water can be drawn from the mains, 

the boiler is filled through the pipe (00), but in other cases 
a tundish must be used. The steam leaves through the pipe 

_ (0), which can be fitted with several branch cocks, as shown 
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in the figure, leading to the different utensils. The pipe (c), 

which extends to within four inches of the bottom of the 

boiler, serves a dual purpose. In the first place, it acts as 

a safety valve, the water being forced out if the internal 

pressure becomes excessive owing to obstructions in the out- 

let pipes. Secondly, if the boiler is not kept properly filled, 

steam will escape through this pipe as soon as the water 
- 

a mV 

| 

>> 
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~ 

boiler is being cleaned, The pipe (g) is employed as an over- 

flow in filling the boiler, to prevent over-filling and indicate 
when enough water has been run in. 

When the milk to be curdled has been raised to the 

proper temperature in one of the utensils just described, it is 

treated with the rennet. At first no change is apparent, but 

after some little time the milk begins to curdle, having 

thickened just before, and the precipitation of the casein 

is soon complete. Ata temperature of 95° F., one part of 
good rennet is sufficient to curdle 10,000 parts of milk within 

forty minutes, whilst two parts will effect the same result in 

half the time, or curdle double the quantity in the same 

time. For a given temperature and a definite quantity of 

milk, the time required for gonaation varies AIpyeraely with 

| the amount of rennet used. eee ' | 
2 Hesayt which pay been used 0 once closes i its. pores almost 
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whilst an alkaline reaction hinders it. In the case of 

normal milk, which has an amphoteric reaction, the action 

is intermediate between these two extremes. - The increased 

action in the case of sour milk is explained by the presence 

of a larger quantity of soluble salts of lime, which are 

essential to the action of the rennet. With an alkaline 

reaction the proportion of these salts is lower, and con- 
sequently the rennet is less efficacious. Cases have been 

known in which the imperfect action of rennet—resulting in 

the milk refusing to curdle at all—has been traced entirely 

to the poverty of the milk in soluble lime salts. Old milk, 
again, takes longer to curdle than when fresh; and the 

percentage of water present also plays a part. Milk that 

has been boiled, or heated to 167° C., is more difficult to 

curdle, and will not do so at all in some cases owing to the 
alteration effected in the lime salts by heat. 

Lactalbumin and g ecinaionitis are congue by 
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after the removal of/ the whey-butter and whey-cheese. 

The whey proper is used as a beverage, in baking, for feed- 

ing pigs, and also for the recovery of milk-sugar (for alcohol 

or vinegar), and the preparation of fermented liquors, such 

as whey-champagne and whey-punch. ‘The two classes of 

whey are accredited by Fleischmann with the ire 

composition :— 
Cheese-milk, Whey. 

Water : ‘ s ; : ; 93°15 93°31 

Fat Rs : : : : O85: <* 0:10 

Proteide. jsf. mics 1:00 0:27 
Milk sugar and lactic ata fi ; 4-90 5°05 

Ages i gga ; : ; : 0°60 6047 | 

The casein separated from milk is termed “ curd,” and 

is subjected to further treatment, ‘mainly with a view to re- 

- ducing its water content when cheesemaking is In question. 
_ ion the other hand, it is to be used for technical purposes, 

it must be thoroughly freed from the residual 
whey by x oo 

; apeaiet washings with hot or cold aes vend Hoga more or a 
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The first treatment of the curd in cheesemaking is de- 

signed to remove the enclosed whey, the curd being vigor- 

ously stirred or broken by hand (with a curd breaker or 

similar instrument). Curd mills are also used, consisting 

principally of a grid or lattice of galvanised iron rods, between 

which rotates a shaft armed with teeth. When the shaft is 

turned by means of the handle, the curd introduced through 

a feed hopper is pressed between the rods by the teeth, and 

thoroughly broken up or squeezed. The broken curd is then 

stirred to a uniform pulp with a little water in a large vat, 

and passed through a sieve or mill, after which sufficient 

water is added to form a milky liquid. This is left for the 
curd to settle down, and sieved to drain off the liquid; or in 

large dairies is put through a centrifugal separator, = 
All centrifugal machines are driven by steam or electricity, 

by means of intermediate gearing, or else by special driving ay 
: mechanism, and have to bes run. pat igi speed, » ae ee urn 
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the main shaft passing through it. On the other hand, the 

machines take up less room than those driven from under- 

neath. A typical centrifugal machine with bottom driving 

is that of Haubold (Chemnitz), shown in Fig. 5, for which 

the maker claims the following points of superiority: (1) 

Perfectly even and noiseless running, combined with low 

cost of up-keep ; (2) absence of any masonry foundation, 

which is replaced by a strong wooden frame, enabling the 

- machine to be set up in any convenient place, even in upper 
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ium, brass, bronze, nickel-plate or porcelain, or coated with 

vulcanite or enamel, as well as tinned, lead-lined, galvanised 

or silver-plated. A vulcanite lining is recommended for all 

materials which should not be brought into contact with 

metal, or where the metal used cannot properly resist the 

action of acids, etc. For these purposes vulcanite is superior 

to porcelain or earthenware linings on account of its lightness, 

so that the machine can be run at the highest speed permis- 

sible for centrifugal separators, whereas with earthenware 

the heavy weight necessitates low rates of speed. The same 

applies to lead-lined drums, in which, owing to technical 
difficulties, a uniform lining cannot be secured with sheet 
metal less than about one-eighth inch thick, thus making 

the drum so heavy that it cannot be run without danger at 
the ordinary speed. : 

The washing and draining of the curd is repeated several 

times, until the washings run away clear, the curd being 

finally drained in the separator and pressed, if necessary, to 

pens it to the eae atahe Of sien In this waht 8 : 
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broken, by the material under treatment when in large lumps ; 

and they also break the material down too small in some 

cases. The rotary movement of the cylinder or of the shaft 

not only stirs up the material, and thus greatly accelerates 

drying by presenting fresh surfaces for evaporation, but also 

gradually moves the material onward in the cylinder. The 

operation, therefore, proceeds continuously, in the same way 

as in a drying flue, though more rapidly on account of the 

constant stirring, and yields a product of perfectly uniform 

dryness throughout, The onward movement of the material 

is effected in various ways, either by means of a rotating 

shaft (inside the cylinder) fitted with spirally mounted arms, 
and therefore acting like a worm conveyor, or else by mount- 

ing the drum with one end higher than the other. The 

latter effect may be also obtained by the use of a conical 
casing, the shaft being mounted horizontally, though the 

cylindrical form, with the shaft tilted at an angle with the 
horizontal, is preferable, on account of lower cost and greater se | 

ease of manufacture. a this. system the central shaft and ao 
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drum axis toward the horizontal. Each revolution of the 

drum, therefore, moves every particle of the contents spirally 

onward, the rate of advance being regulated by two factors— 

the speed of the drum and the axial slope. If the latter be 

nil, the pitch of the aforesaid spiral will be also nil, and the 

material will be turned over but not moved forward; and in 

proportion as the axial slope is increased or diminished, so 
also will the material in the drum move faster or slower. 

Since the same drum is used for drying different materials 

at different times, or for treating the same material contain- 

ing different percentages of moisture, it is advisable to make 
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ing. The liberated moisture escapes through the discharge 

outlet. 

The Passburg drying apparatus (Fig. 7) is fitted internally 

Waste Steam Outlet. 

F= 

Steam Admission. 

D= 

Fic. 7.—Passburg’s*Rotary Drier. 
Feed Pipe, 

H= 

Discharge Orifice.) 

(4b = Vapour Exhaust. 
A 

with a , rotary system of tubes, which also serves to mix, 

advance and dry “the contents of the drum. The heating 

efficiency of this apparatus is high and results in high drying 
apac: city. | ‘It eh se notes et erttior live or exhaust steam. 
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These rotary driers are suitable where cheap plant is the 

prime consideration, rather than the drying of large quanti- 

ties of material at a low temperature. 

ene pe 

INI ONO 

! 
| 
| 
i} 

| 
iH 

I rT i Ty il a i l ==) i 
=n ! ‘| 

Fig. 8.—Passburg’s Vacuum Drying Plant. 

(Z = Airpump. D = Steam inlet.) 

The Passburg vacuum drier (Fig. 8) consists of a cast or 

wrought-iron case, which can be hermetically closed by doors 

at one or both ends. The inside is divided into a number of 
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superimposed steam or hot-water boxes, fitted with proper 

connections for admitting and discharging the heating fluid, 

and constructed to stand a working pressure of 5 atmospheres. 

These boxes support the trays holding the material to be 

dried. When the rubber-shod doors have been closed, a 

vacuum of 720 mm. mercury gauge is produced in the case 

by means of an airpump, the boxes being meanwhile tra-. 

versed by the steam or other heating fluid employed. In 

consequence of the vacuum the water in the material to 

be dried is vaporised readily at a comparatively moderate 

temperature (about 104° F.), so that drying is soon effected. 
In fact, the apparatus will dry in a few hours, and without 

the slightest risk of overheating, materials which are difficult 

to dry and take several days when treated by other processes, 
even if they can be dried at all. The apparatus is easily and 
conveniently fed, and does its work in a clean and efficient 

manner. The temperature i is regulated by simply setting the 
steampipe valve. | When warm water is used for heating and 

an efficie t vacuum is 5 opened we means of a vacuum pain, oo 
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of 40 per cent. nitric acid, mixed with 4 parts by weight of 

water, will be sufficient. The casein separates out from the 

milky liquid on standing and falls to the bottom. The super- 

natant fluid is run off, the casein rinsed with fresh water, left 

to settle, the water decanted, and the washing repeated till 

the effluent water is perfectly neutral. 

To make the casein as dry as possible it is laid on filter 
cloths to drain and afterwards pressed, preferably in a filter 

press, this operation being followed by drying on trays in 

drying chambers at a temperature of 120° to 140° F. The 

finished product can either be worked up at once or stored in 
a dry place for use later on. The small residual quantity of 

__ butter fat in the casein could be entirely removed by digestion 
ble with benzol or wis an Dicer HeatBTS but owing to the 
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VARIOUS METHODS OF PREPARING CASEIN. 

In order to obtain white casein, free from the yellow tinge 

attaching to that prepared with sulphuric acid, several dif- 

ferent acids are used in succession as precipitants, a method 

which also has the advantage of cheapness. The best plan 

is to first throw down the casein as curd, with sulphuric 

acid, then dissolve this curd in| alkali, and reprecipitate lee 
acetic acid. According to the German patent s € 

of R. Hatmaker at ted ee ste Ae 
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According to A. Spitteler, the alkali used in preparing 

the casein should be replaced by an alkali carbonate, when a 

colourless, tough casein is desired. In this case the reaction 

proceeds more gradually. Should a transparent product be 

desired, the separated substance should not be removed from 

the solution until the latter begins to be transparent. 

K. Ruprecht states that the following method is arose 

for producing technical casein :— 

Skim milk is placed in a vat fitted with stirrers consisting 

of a vertical shaft carrying several horizontal blades. These 

stirrers are set going so as to bring the whole of the liquid 

into rapid rotation, and dilute hydrochloric or acetic acid is 
run in by degrees. The casein begins to separate immedi- 

ately in the form of tender white flakes, and the quantity of 
acid used is strictly limited to the amount necessary for pre- 
cipitation; while continuing the stirring a sample of the 
liquid is taken, filtered, and the clear filtrate tested with a 

little of the acid. If it remains clear, eed wna ef the Senin es ee 

is evidently down already. ~ : ar 

_ The nga is next lets alone until: all ‘ise 
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of moisture, it is broken down into small lumps, which are 

spread out thinly on cloths stretched on frames. These are 

placed in a drying-room, kept at a temperature of about 86° F., 
until the casein is perfectly free from water and will crumble 

down to powder under the pressure of the finger. 

When thoroughly dry, casein can be packed and stored 

in a dry room for an indefinite period, without undergoing 

alteration. On the other hand, the presence of even the 

smallest quantity of moisture enables micro-organisms to 

develop in the casein and cause putrefaction of the whole 

mass. The following method is a good one to adopt in 

packing casein. The dried product is spread on cloths 

_and sprayed over with a small quantity of pure 95 per cent. 

alcohol, after which it is immediately packed tightly into 

square cardboard boxes, with a strip of paper pasted round 

the edge of the lid when closed. The minute quantity of _ 
spirit introduced into the casein volatilises, and forms an 

_ atmosphere in which no micro-organisms can develop. a 

Casein Sse in this manner will Les oh swell ‘up, oe 
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On the other hand, if the liquid is cloudy, more ammonia 

should be added, with stirring, until solution is effected. 

The finished solution is run into glass bottles at once and 

hermetically closed down. After prolonged standing, a 

small deposit of undissolved casein settles down in the 

bottles, the solution becoming perfectly bright. When 

poured out on glass, the solution dries to a hard, colourless 

and insoluble mass, of high lustre, on which account it 
serves as an excellent lacquer. Printing colours that are 

not sensitive to the action of ammonia may be mixed and 

printed with the liquid, the casein becoming insoluble and 

thus fixing the colour on the fabric. 3 
A patent on the following lines, for preparing fat-free 

casein from skim milk, was taken out by Mierisch and 

Dr. Eberhardt. Ordinary ‘‘ separated ’’ milk contains 0°2 to 

0°3 per cent. of fat, and if used for the preparation of casein, | 

gives | a Siepre es 6 to 8 iat cent. of fat. ‘The ee 
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of precipitating the casein in an undecomposed, compact 

and non-mucinous form, but possesses the advantage that, 

owing to the ready solubility of its lime salt, the casein is 

obtained almost free from ash at the first precipitation. At 

the same time the casein is poorer in germs than when 

acetic acid or lactic acid is used, and the inverting action on 
the milk sugar is smaller. Crude ethylsulphuric acid is 

used, this being prepared by rapidly mixing equal volumes 

of concentrated sulphuric acid and strong alcohol, and 

leaving the mixture to stand for several hours in a warm 

place. y 

To obtain soluble casein in the dry commercial state, the 

curd is thrown down from the milk, washed to remove whey 

and any excess of precipitant, dried at a moderate tempeéra- . 

ture to preclude risk of burning, granulated, and allowed to. 
: absorb a small quantity of dissolved alkali by rapidly stirring 

the two together. Finally, the granulated alkaline ees Bee 
os is dried i in ee with American patent, 664,818; 
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leaves the bulk of the lactalbumin in solution. The filtered 

and slightly washed precipitate is purified by repeated solu- 

tion in water containing sufficient commercial ammonium 

carbonate to furnish a decidedly alkaline reaction, the filtered 

solution being then neutralised with acetic acid. According 
- to Béchamp, this pure casein dissolves, when dried, in about 

1,000 parts of water, as well as in alkalis and acids. 

The Hoppe-Seyler method of preparing casein, as 

practised by Hammarsten, consists in treating milk with 
acetic acid, and dissolving the precipitate in dilute ammonia 

or sodium carbonate, an alkaline reaction being guarded 

against. This operation is repeated, and the casein is 
treated with alcohol and ether to completely eliminate the 
contained fat, a second treatment with acetic acid and soda 

being afterwards given. Provided a strongly alkaline reac- 

tion is avoided, the casein is not decomposed. The removal 

of fat can be facilitated by replacing new milk by skim, 
Ss Aecoreng to another, eter eres casein is was ak 
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This done, the mass is washed with a spray of cold water or 

else churned with water, which is drawn off after the curd 

has subsided. After removing a further quantity of water 

by pressing the curd in a weighted sack or in a press under 

moderate load, the product, which is still moist, is broken 

down in a curd mill and is ready for sale in the damp state. 

“Dry” casein is the kind generally wanted for technical 

purposes. Various forms of drying apparatus may be used, 

such as the hot-air apparatus for drying vegetables or heated 

drying chambers fitted with frames for supporting superim- 

posed trays made of strong canvas, permeable to moisture. 

These hot-air appliances consume a great deal of fuel and 

are troublesome to manage unless fitted with expensive 

mechanical stirring or turning devices, the constant turning 

and breaking down of the casein being necessary. At the 

same time a constant drying temperature, between 122° and 

175° F., must be maintained. For this purpose the follow- 

- Ing arrangement has proved very satisfactory and cheap, 

E besides pe ay Bee to Biss well rea ‘Two small — 
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iron plates by spreading it out on the farther end and turn- 

ing it over with wooden shovels towards the hotter end. 

Unless erected indoors, the flue must be covered with a wide 

roof to protect the plates from rain. By means of this simple 

appliance, large quantities of casein can be dried in a short 

time, the only precaution necessary being to protect it from 

overheating by vigorous shovelling and breaking down the 

lumps, the flow of steam being also checked if found desirable. 

By this means, 100 parts of skim milk will yield about 83 
parts of damp or 33 parts of dry casein. This is put on the 

market as ‘‘ technical casein” or “lactarin’”’. It is soluble in 

alkalis, but insoluble in water unless the latter receives an 

addition of 10 per cent. of some alkali (¢.g., soda, borax or 

ammonia). The dry casein still contains about 10 per cent. 
of moisture, which constitutes one of the factors determining 

the quality of the product, though less important than the _ 
simp and smell. ‘The ane must on ‘no Aneto be a 
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Another method of preparation, recommended by Just, is 

used in America, and furnishes a light, dry, porous product. 

Although similar methods have been employed in Germany 

for some years, the inventor obtained a patent in that country, 

the specification of which reads as follows: ‘‘ A process for 

preparing milk casein in a light, dry, porous form, consisting 

in distributing a dilute aqueous solution of casein in a uniform 

_ thin layer over a suitable surface previously heated to over 

200° F'., whereby the casein is dried, the operation being per- 

formed under ordinary atmospheric pressure’. The following 
modification is also described in the specification, but is not 

protected by the patent: Twenty-five gallons of water heated 

to 105° to 110° F. and containing 1 to 14 lb. of carbonate of 

soda in solution, are used to dissolve 175 lb. of moist casein 

or 119 Ib. of dry casein, with continued stirring. Two 
metal cylinders, mounted so close together that nothing 

| braek hee a ame of DP can Las! between aes are 



CHAPTER III. 

COMPOSITION AND PROPERTIES OF CASEIN. 

CASEIN, the chief and characteristic albuminoid substance in 

milk, was, on account of its acid properties, long regarded 

as an albuminate, and was classed along with the alkali 

albuminates obtained by denaturing other albuminoid sub- 

stances. Hoppe-Seyler, and more particularly Hammar- 

sten, were the first to demonstrate its separate entity, with 

a pe pipo eed varying hapetia to the ae animal. ee 



COMPOSITION AND PROPERTIES OF CASEIN. | 29 

with bases is 1,135, and its basicity is 4to6. The far higher 

molecular weights of 5,000 to 6,000, found by Salkowski, 

Hammarsten, Lehmann, Hempel and Soeldner, are based 

partly on hydrolysis and partly on the investigation of acid 

salts. Soeldner differentiates between two series of salts, 

Courant three. In milk, casein is present as calcium caseate ; 

and, according to Courant, not as the neutral salt, but as 

calcium dicaseate, combined with calcium phosphate. This 

point, however, is not yet properly decided. Calcium case- 

ate may, per se, possess the property of maintaining in solu- 

tion or suspension the neutral calcium phosphate also present — 
in the milk, or the milk may contain a true double salt of 

calcium caseate and calcium phosphate; in either case, the 
calcium phosphate is thrown down when casein is precipi- 
tated along with the total milk fat, the emulsification of 

which is therefore due to calcium caseate. This again is the 
reason of the great difficulty experienced in obtaining casein: 
free from fat and calcium phosphate. Whilst free casein is 

3 perfectly insoluble in water, ihe. Honinal sodium and am.- 
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or alkaline solution like the other albuminoids, i.e., is precipi- 

tated by salts of the heavy metals, and certain complex 
organic acids, so-called alkaloid reagents, when the acid is in 

excess. In addition, casein is thrown down by most acid 

aniline dye-stuffs and a few complex organic acids, but only 

when the reaction is decidedly acid. | 

Potassium alum, in suitable concentration, will throw 

down the casein in milk, without affecting the other albu- 

minoids present. With an excess of the salt, however, the 

precipitate is redissolved. Other important compounds of 
casein are those formed when milk is coagulated by rennet, 

whereby the casein is transformed into paracasein. Like the 
unaltered casein, this substance is readily soluble in alkalis, 

though its calcium salt is insoluble; hence, when a soluble 
calcium salt is present in the banna. insoluble calcium 
paracaseate or cheese is formed. The coagulation of milk _ 
proceeds in two stages, occurring successively, the actual 

fermentative conversion of the casein by the rennet ferment, oe 

and the visible coagulation fer, ee. Saat 1e pre 
lime is necessary. Paracasein i | 

of geinble: ne: eS 
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this does not ensue below 120° to 130° C. Halliburton 

noticed a change when casein suspended in water was heated 

to 75° C. What happens to the casein when milk is boiled 

still remains unknown. 

According to Richter, casein is precipitated from its solu- 

tions by sodium chloride or- magnesium sulphate without 

change. Mineral acids in excess precipitate casein solutions. 

The solutions of the alkali and calcium salts of casein do not 

coagulate on heating. A lime-free solution of casein is not 

coagulable by rennet, though it becomes so when a calcium 

salt is added, even though in the meantime the rennet has. . 

been rendered inactive by boiling. 
After Hammarsten had investigated this: action of cal- 

cium salts on the curdling of milk by rennet, 8. Loevenhart: 

demonstrated that a similar effect is produced by the salts of 

lithium, beryllium, magnesium, strontium “and barium, as cae 

~ also by the proto-salts of iron, cobalt, nickel and. manganese. oe 

| Purified casein is a snow-white, perfectly ashless: powder. — os 

= The heat of combustion mid 1 ante’ of casein 1 rie? 3 5 as cal. | 

x 
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which throw down the casein in an insoluble form from 

solutions of any kind. Though this may be done better by 

heating solutions or mixtures of casein along with lime or 

milk of lime, still heat is not applicable in all cases. Such 

precipitation can be effected at the ordinary temperature by 

treating the casein solution or mixture with metallic salts, 

especially those of copper (cupric sulphate), or with certain 

organic substances, e.g., alkaline solutions of shellac, the addi- 

tion of which immediately separates the water contained in 

the mass. A patent for the production of insoluble casein 

was taken out in America by Dunham, according to whom 
15 parts of borax and 85 of commercial casein are dissolved 

in 400 parts of water, the solution being then treated with 

15 parts of hexamethylene tetramine, and afterwards evap- 

orated, the dried product being exposed to warmt: and 

moisture. In this form casein iB a suitable substitute for : 

albumin. | : 3 
A far more important matter to the casein industry eu 

the German patent 99,509, or rather the additional patent — 

thereto, according to which casein, albumoses and the liqui ia 

conversion: ‘products of gins and gelatine a are te f 
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used, being free from its objectional qualities, inflammability 

and so forth. 

Coatings of casein may also be applied to wall paper, 

improving its durability and making it washable. 
It is, however, neither essential nor desirable that this 

coating should be applied when the paper is being made, 

since the continuity of the coating would, in that case, suffer 

when the paper was being cut and hung. It is therefore 

preferable to apply the coating when the paper is on the 

walls; and experience has shown that this can be done with 
ease and perfect success. : 

A solution of casein and formaldehyde is also suitable as 

a coating on smooth brickwork, in all cases where a water- 

proof and washable coating is desired. The varnish paints 

and .amel paints now used for this purpose are more 

troublesome, dearer, and have the great drawback of con- 

tinuing to smell for a long time. On the other hand, casein 
varnish is cheap, easily applied, loses all smell i inafewhours, _ 

and also forms an excellent disinifootaninc:, _ This is —— a 

es valug te properky. fox henalyb bar 
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insulating materials known for electrical purposes. These 

qualities are sufficient to secure for galalith a very extensive 

sphere of application, certain to react favourably on the milk 

industry. 
Already this:‘material is used for manufacturing a large 

number of articles, such as plates, combs, cigar-holders, 

fittings, etc.; and it is also possible to utilise galalith for 

accomplishing new technical results. 

When a solution of casein is treated with formaldehyde 

and poured on to glass plates it furnishes transparent films, 

insoluble in water. Spitteler and Krische found that the ad- 

dition of formaldehyde to casein solutions gave, on subse- 

quent precipitation, products that swelled up in water and 

had a fracture like cartilage. On the other hand, they dis- 

covered that this drawback could be remedied by treating the 

casein with formaldehyde after precipitation by acids or lead 

acetate, preferably after the precipitate had been freed from. i 
water, as far as possible, by evaporation or pressure, | the 

hardening with formaldehyde being then undertaken. The 
a Means Lee) peat bale Ape. ea of horr vee 
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CASEIN PAINTS. 

THouGH it has long been known that casein combines with 

certain substances to form agglutinant compounds, which 

become more or less insoluble on exposure to the air, and 

though it has been stated that casein has been detected in 
old paintings, it is nevertheless only within the past forty to 
fifty years (indeed only within a couple of decades) that any . 

extensive use has been made of it for this purpose. That oe 

an addition of milk to lime-washes greatly increases their : "durability. has also long peor Lsclasen ; and, in fact, ‘anol. a a 
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The coatings furnished by the different kinds of casein 

paint, dry without gloss, like all water-colour paints, and 

therefore exhibit a property which is difficult to impart to 

oil paints without impairing their durability. Under the 

influence of the air, the paint, too, acquires a certain firm- 

ness, and does not rub off like lime-washes. It is fairly 

durable when exposed to the air, but when in situations 

where it is continuously exposed to wet or heavy rains, 

i.e, On the weather side of a building, it suffers more 

quickly than oil paints. On the other hand, all casein paints 

have the advantage of drying quickly and being easy to ~ 

work, without requiring any special preparation of the 

surface to be painted, drying without gloss on brickwork, 

plaster, wood, canvas, etc., and without stopping the pores 

of brickwork. These paints are soaked in cold water in 
order to swell up the soluble binding constituents, salts and 
similar compounds, so that they may dissolve aanplesely. oe 
when diluted further with water, and also perform their 

- chemical functions. In addition to the binding cons 
the hie Naahe ss. Shia) ki nd cont jail 
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paint, as already stated. Excellent paints are also made of 

blood albumin and similar substances; and in some cases, 

glue, mucilage, dextrin, glutin, or starch, in admixture with 

salts; insoluble compounds being thereby formed. 

The paints with a basis of casein have proved to be best, 

and have the most ‘extensive use. They are made from 

commercial casein powder, which readily dissolves in suitable 

proportions of caustic lime, ammonia, or salts of same that 

easily liberate these bases. When blood or blood albumin is 

used, the one must first be well dried and the other finely 

ground, in order that they may form a good bind with caustic — 

lime. Glue also must be ground, and the mass may be 

treated with potassium bichromate, tannin, alum, etc., to 

make it insoluble on exposure to light. Glutin must be 

allowed to rot, and then be dried, ss aoceu and mixed with a 
certain proportion of alkali for use. 

In preparing all these powdered paints, which are to be 

~ made up into a wash with cold or hot water or milk of lime, 

— the main point is to adjust the proportions of casein, starch, 

a : gine; Binh and or alburaingies. ‘SO as to. Eonar fix tthe. : se 
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substances with an alkaline reaction. Intimate mixture of 

the various ingredients is an important feature in these paint 

powders. The percentage of medium in these mixtures is 

relatively small, and yet it must be distributed in a perfectly 

uniform manner throughout the mass; otherwise, if one 

portion of the paint contained too much, and another too 

little, the result would be noticed in the uneven character of 

the coat of paint. Careful mixing is therefore an essential 

feature. 

To secure this result, the medium and pigments are 

— = 

ee emees 
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When the ingredients have been carefully sifted they are 

put through a mixer of the Werner and Pfleiderer ‘‘ Univer- 

sal’’ mixer type (Fig. 10). As, with these cold water paints, 

powders of different densities have to be mixed together, the 

machine should be fitted with two-speed gear—fast and slow. 

The fast speed acts as a sort of disintegrator, breaking up lumps 

and large granules and thereby ensuring a more thorough ad- 

mixture of the ingredients. Consequently, with a machine of 

this kind, the preliminary sifting may sometimes be omitted. 

ante a. 
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It is extremely important that they should all be very 

finely powdered. The caustic lime (Ca(OH),) is obtained 

as a fine white powder by slaking lumps of pure calcined 

marble lime with one-third their own weight of water in 

a porcelain vessel. The water and lime combine to form 

calcium hydrate, with liberation of heat and a faint alkaline 

smell. The resulting slaked lime should be kept in tightly 

closed vessels or, preferably, used at once. 

_ With regard to making this preparation in different colours 

it should be noted that the mixing of the earthy pigments or 

so-called lime-proof colours may take place either when the 

paint is being made or else just before use (see instructions 

later). The following pigments are fast to lime: Antimony 

yellow, barium yellow, barium white, ivory black, chrome 

green, chrome orange, colcothar, green earth, cadmium 

yellow, cobalt blue, cobalt green, Mars brown, Naples 

yellow, ochre, Paris black, satinober, Schweinfurt green, 

Terra di Siena, ultramarine, umber, Vandyke brown, and 
zinc white. If the pigments are added at the time a 

manufacture, the ae of secant chalk must be ‘Te- ‘i 
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manner : 50 parts of water are added by degrees to 100 

parts of the powder, with constant stirring, which is con- 

tinued until the mass is homogeneous and free from 

lumps. The mass is then covered with a thin layer of water 

and left for about three-quarters of an hour, after which it is 

again stirred, and more and more water is added until a work- 

able paint is obtained, of about the same consistency as oil 

paint. When intended for coating rough surfaces the paint 

should be a little thinner, but may be thicker when used to 
replace oil paint for smooth surfaces. It should be used 

without delay, as it is liable to set hard in a comparatively 
short time, becoming unfit for use in about twelve hours. 

Hence, it is not advisable to make up any more of the 
paint than can be used the same day. If, after the paint 

has remained some time in the vessel, it skins over, this 
skin must be removed. Made up white paint of this kind 
can be afterwards coloured by mixing up the pigments 
with water to a pap, and stirring this into the paint until 

uniformly incorporated therewith. In this case also it is 
is desirable: to is a Ae oe te ase posre ue ah on Shs 
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tion is much the same as when oil paint is used; and the 

paint itself is stirred in the can at frequent intervals. 

The paint dries very quickly, as smooth as enamel, and 

in thirty-six to forty-eight hours can be washed and will 

stand the weather. On account of its elasticity it can be 

varnished, painted or stencilled on. If applied to a firm 

substratum, it will neither crack nor peel off; but the surface 

must be freed from old coatings of lime-wash or distemper 

before the casein paint is laid on. In the case of oil paint 

that is still intact, this precaution is not necessary. 

If it is desired to have a glossy paint for indoor use, the 

painted surface is sprayed over with a liquid mixture of wax 

and turpentine, which is afterwards polished. 

Notwithstanding their power of standing weather, cold 

water paints are porous and do not prevent the circulation 

of air. On account of their good qualities, these paints are | 
in frequent use both for outdoor use and for interior work, in ae 

dwelling-houses, factories, cuesmat mus as 5 also for coating i 
wood, iron, cement, etc. Mirae ae 
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Sundry Recipes for Casein Paint. 

Casein F . Ble ‘ . 144 parts by weight. 
Slaked lime . ; ; j eae “a 
Spanish white . ‘ ; : . 280 ve 

Earth pigment . ; : : ‘ Y Sie ‘ 
Water ; : ‘ : , . 160 u 

Another proved recipe is :— 

Skim milk 3... ; : s ; : ; 4 gall. 
Freshly slaked lime . ‘ : m ° ° 6 oz. 
Linseed oil.or poppy oil Ror ke Gea gee ey Pe 

Spanish white . ‘ , ne Ae ‘ ‘ 33 lb. 

The analysis of a casein paint for coarse work gave the 

following percentage composition: Dry residue, 51°6 per 

cent.; water, 48°4 per cent. ; ash in residue, 29°7 per cent. ; 
nitrogen, 0°587 per cent. (casein, 3°36 per cent.). The ash con- 

sisted of 24°6 parts of calcium oxide, 3°22 parts of silica and 
2:27 parts of ferric oxide. The silica was derived from the — 

earthy pigment: used. This paint can be imitated by slaking 

80 parts of quick-lime with 70 parts of water, allowing the © 
product to cool down and then ne into» it 20 pee oe 
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with carbonic acid gas before use, and must therefore be 

packed in airtight tins. These paints can be made in a 

variety of colours, and in the form of a thick pap, which is 

diluted with water for use. They are prepared by intimately 

mixing 200 parts by weight of casein in a pulverising 

machine with 40 parts by weight of powdered and sifted 

slaked lime, the whole being stirred to a thick pap with 

some body colour that has been mixed with water. Finally, 
the paint is put through a mill and packed in airtight tins. 

The most suitable pigments for this purpose are :— 

For White.—Zinc-white, lithopone, blanc fixe, heavy spar. 
Yellow.—Ochre, Indian yellow, Naples yellow. 

» Brown.-—Any brown earth pigment. 
Black.—Ivory black, vine black, lampblack. 
Red.—Red lead, colcothar, Indian red, madder red. 
Blue.—Ultramarine, cobalt blue, smalt. 
Green.—Green earth, cobalt preen, chromic oxide green, etc. 

CoLD-WATER PAINT IN PowDER Form. us [ ‘ 

ie satiny this ee of ‘ae the proportions must be . 
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14 parts of colcothar. 

14 ,, of vine black, 

2 =, of graphite. 
4 ,, of chrome green (limeproof). 
4 » of stone green. 

2 of ultramarine. 

KisToRy’s RECIPE FOR CASEIN PAINT AND VARNISH. 

Professor Modets Kistory, of Moscow, recommends for 

casein varnish a/ mixture of 32 parts of sifted curd and 32 

of water, stirred together at 64° F., the pap being forced 

through a metal sieve in order to secure more intimate ad- 
mixture and subdivision of the particles. Meanwhile, some 
freshly burned lime is gradually slaked with water at the 
above-named temperature, so as to crumble down to a fine 
powder. Of this powder 3 part is mixed with 3} parts of — 
water, triturated and then filtered through blotting-paper. 

‘The two ingredients are finally mixed cathe by stirring, 
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CASEIN PAINTS FOR WooDWORK AND IRON. 

1. Black. 2. Yellow, 
50 parts casein varnish. 50 parts casein varnish. 
15 _,,_+~black, ground in oil. 25 ,, chrome yellow, ground in 

oil. 

3. Chalk White. 4. White Lead. 
50 parts casein varnish. 50 parts casein varnish. 
30 ~=~,, chalk, ground in oil. 50 ,, white lead, ground in oil. 

5. Red. 6. Blue. 
50 parts casein varnish. 40 parts casein varnish. 
50 =,, vermilion, ground in oil. of) aes Berlin blue, ground in oil. 

or— 

100 parts casein varnish. 
50 ,, colcothar, ground in oil. 

7. Green. 8. Ochre. 
50 parts casein varnish. 
50 ~=,, chrome green, ground in 

oil. 

110 parts casein varnish. 
50 ,, | ochre, anaes, in oil. 

Casein paints, drying without gloss, are therefore suitable” 

for painting house fronts, iron and other metal work, and 
also for canvas. Aoki most igre ya Lic ation fOr: 
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For woodwork the paint is prepared in the same way, 

but three or four coatings are necessary to cover the wood 

properly. It can then be grained and varnished, just as in 

the case of oil paint. 

Ironwork must be coated with casein oil paint, as the 

ordinary casein paint will not stick to the metal. The iron 

should be freed from rust and the paint applied as a thin 

coating. Owing to the rapid drying of the paint it is less 

subject to injurious influences, but should be protected from 

these as much as possible to prevent the paint washing or 

peeling off and thus defeating the object of the operation. 

CASEIN-SILICATE PAINTS. 

Casein-silicate paint is a fermented compound of casein 

with potassium or sodium silicate (‘“ water-glass ”),. the e : 
casein being dissolved in caustic soda or potash and stirred 
up with the alkali silicate and a sufficient quantity of diato- | 

| maceous | earth until the resulting grey-brown mass is per- are 

: - fectly homogeneous. _ The paint can be shaded by the — 
addition of. lime-proot colours up to 10 per cent. It forms — 

: a useful ndoor and outdoor « 
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tion; and a higher gloss may be obtained by means of a 

solution of shellac and water-glass. 

Though silicate paints offer many advantages over oil 

paints they have failed to make much headway up to the 

present, owing to the difficulties encountered in their pre- 

paration and use. Among these difficulties are the low range 

of colours attainable and inability to stand the weather. In 

fact, only the following pigments have been found suitable 
; 

4 

for use in silicate paints :— 

For Blue.—Ultramarine and smalt. ; 

Yellow.—Barium chromate, uranium oxide and ochre. \ 

Black.—Lampblack, boneblack and graphite. 

Green.—Chrome oxide, ultramarine green and cobalt green. 
,, Red.—Iron reds. 

», Orange.—Chrome red. 
Brown.—Colcothar, burnt sienna, brown manganese Grade 5 these do not 

curdle the silicate. 

For white, zinc white, white lead and barium sulphate te 
can only be used in small quantities and must te cae bisa — 

the silicate just before use, Cie 

eed for red, rope al and red lead 
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1. White. 2. Grey. 

3 parts milk. 3 parts milk. 
7 4 Water. 1 gg WeeeY. 

10 = ,, zine white. 10 ~=«,, +~=azine white. 

4 part lampblack. 

3. Light Green. 4, Yellow. 

2 parts milk. 2 parts milk. 
5 ,, water. - 5  ,, water. 

10 ,, zinc white. 10 ,, ochre. 

5 ,, green earth. 

te Be TOW co | 6. Red-Brown. | 

2 parts milk. 2 parts milk. 
5 ,, -water. 5 -,, water. y, 
10 .,, umber. ° 10 ~,, + burnt sienna. 

7. Blue. 78) Blak > es? 
9 parts milk, et ar ete Sa eee 

, ultramarine. — 
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7. White. 8. Grey. 
5 parts casein-silicate. 5 parts casein-silicate. 

5 ,, zine white. 5 ,, zine white. 

+ part lampblack. 

Or 

6 parts casein-silicate. 

5 ,, zine white. 

+ part lampblack. 

4 ,, ultramarine. 

TRoser’ s BornED OIL SUBSTITUTE. 

H, Trojel proposes to make a cheap substitute for boiled 

oil by carefully mixing together 100 parts of casein, 10 to 25. 

parts of soap solution and 20 to 50 parts of slaked lime, 25 
to 40 parts of turps being afterwards stirred in by degrees, 

and the whole thinned down with water to the consistency 

of boiled oil. If this preparation is to be kept for some time, 
a little ammonia is added, to keep the casein from settling yi 
out. The mass dries very quickly and can be mixed with 

colour for coating damp brick or wooden walls. It also — 
holds well on metal, eas ‘becomes insoluble in water o 
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of casein and lime, the former being obtained, as a dry white 

powder, by treating milk with an acid at 100° F. Sixty 

parts of this powder are mixed with 20 parts of dry slaked 
lime, whereupon the casein becomes soluble in water, though 

this property disappears on oxidation. Any convenient body 

colour may be incorporated with the mixture, and when the 

whole is thinned with water it furnishes an easy working 

and waterproof paint. 

(uIcK-DRYING CASEIN PAINT. 

When mixed with such volatile substances as turps, 
petroleum, benzol, etc., dissociated casein acquires the pro- 

perty of drying very quickly. Hence, by preparing a solution 

of casein along with oil or balsam, and thinning it down with 

petroleum, a product is obtained which is Bey eens, as 

_well as quick drying. ) i 

A mixture of 8 parts of this medium, es about 10 of 
zinc white, lithopone, etc., forms a very useful light paint 

_ for outdoor or indoor use on woodwork or metal. Itis worth 

Ree that the, addition of oo benzol, or the like, ee 
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allow the particles to penetrate deep into the underlying 

material. 

In places exposed to mechanical or atmospheric influences, 

or on damp walls, these quick-drying casein paints will be 

found highly advantageous. 

BoILED OIL SUBSTITUTE. 

A substitute for boiled oil may be prepared by adding 

to 100 parts by weight of casein 10 to 20 parts of a 1 

to 10 per cent. solution of soap, followed by 20 to 25 
parts of slaked lime, the mixture being carefully kneaded 

until a homogeneous mass is formed. It is afterwards 
thinned by the gradual addition of 20 to 40 parts of turps 

and sufficient water to bring the consistency down to that of 

boiled oil. Ifthe varnish is to be kept for any length of 

time, a little ammonia should be added to prevent the pre- _ 
cipitation of the calcium caseate. This substitute is much _ 

See than ms oH and, heeun so Kae that the paint = 
Te one 
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analogous material in order to make the same washable, 

waterproof and dustless, besides disinfecting it. Formolactin 

is a concentrated solution of casein and formaldehyde, thick 

and milky in appearance. 

When applied as a coating on any surface, formolactin 

also acts as a disinfectant. This disinfecting action can be 

renewed at any time by washing the surface over with a 

1 per cent. solution of formaldehyde, without the use of any 

special apparatus, and without injuring the paper or any 

object in the room in the slightest degree. 
On this account formolactin is highly suitable for painting 

bedrooms, hospital wards, smoking-rooms, living-rooms, etc., 

the cleaning of which is greatly facilitated by its use. 

In consequence of its content of formaldehyde, formo- 

lactin destroys any nests of insects present in crevices in the 
walls to which it is applied. | sg 

The instructions for nee this preparation are as 

_ follows — : : | Petes 

| Formolaetin is diluted with a cx Bet cent. ‘solution of | 
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by a coating of this preparation, a fact which should be 

borne in mind when the paper is being selected. 

After applying the coating it is left three to four hours 

to dry, and the room is afterwards ventilated in order to get 

rid of the smell of the formaldehyde. This may be accelerated 

by sprinkling ammonia on strips of wadding and allowing it 

to evaporate inside the room. The smell of formaldehyde, 

however, is by no means injurious to health. 

If the first coating does not produce the desired lustre, or 

fails to cover the paper properly, a second coating, properly 

thinned, may be laid on without affecting 'the durability of 

the covering. 

The best way to wash and clean wall papers coated with 

this preparation is with lukewarm soap and water, to which 

} to $ per cent. of commercial formaldehyde has been added 
as an antiseptic. ; 

WiaveRPnbor PAINT FOR PLAYING oo 

Playing ‘cards may be coated with a mixture of satin | 
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CASEIN ConouR LAKE. 

The use of casein as a precipitant is advisable in making 

colour lakes, kaolin being employed as the substratum. For 

instance, Dreher recommends grinding to paste 30 parts of 

finely ground kaolin and 20 of lukewarm water, followed by 

repeating the operation with an addition of 80 parts of dis- 

solved casein (10 parts of casein, 20 of water and 1 to 2 of 

ammonia). One hundred parts of dye solution (0°5 per cent. 

strength) are next added and well mixed, the whole being 

then treated with 2 parts of a1 per cent. solution of tin tetra- 

chloride, added drop by drop. After being washed and 
pressed, the precipitate is dried at 60° C., or at 80° to 100° 
C. if the dye will stand that temperature. Both acid and 
basic aniline dyes can be precipitated on any substratum by 

this method. The resulting lakes are very bright in colour 
and are very fast to water. Tin tetrachloride may be. re- 

# placed by other salts having an acid reaction, such as alu- 

_ minium chloride, tin acetate, etc., but the acetate must be 2 : 
ihe freed from. has ‘eXCess ae mate. acid, since ‘this exerts a 
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eosine being used for red, and phenol black or deep black for 

black. When this is dissolved, 2 parts of soluble casein are 

stirred in. If the lquid seems too thick when cold, and 

therefore difficult to lay on with the brush, it must be diluted 

with a corresponding amount of hot water. 

The aniline dyes may be replaced by logwood solution ; 

but tincture of gall nuts is not suitable for this purpose. 

Stencilling paste is made by mixing pipeclay with ivory 

black or lampblack. The pipeclay (kaolin) is suitably 

coloured with aniline dye, carefully incorporated with the 

ivory black or lampblack, and then introduced into a thin 

solution of casein. After being put through a paint mill, 

the mass is packed in tin boxes. 

CASEIN-CEMENT PAINT. 

Hiausler recommended English Roman cement for this 
purpose. If the boards to be coated are left unplaned, and 

pillars and beams are gone over with the roughing plane, 

the following method is recommended ; and the wood will 
not only look like ace but behave as + thi ho 1 h actually ly 

; ater ad 
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For smoothly planed woodwork, Hausler used the sub- 

joined mixture with equal success: English Roman cement, 
2 parts ; fresh curd, 1 part; buttermilk, ? part; the whole 

being well stirred together and made up in only sufficient 
quantity to last for a short time. The Roman cement must 
not be at all stale. 



CHAPTER V. 

THE TECHNICS OF CASEIN PAINTING. 

CASEIN painting is based on the principle that casein pos- 

sesses the property of forming extremely resistant and 

permanent compounds, both with the pigment and also 
with the substratum. The subject is, therefore, divisible 

into several sections, viz. :— 

1. Preparation of the ground. 

2. Preparation of the binding medium. — bless 
ae 3. Preparation and application of the casein paint. — 

as Although from its nature casein painting is no 0m ai 
ee cult than any. other branch of the art certain | ur 
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and it will also bear additions of ground marble, cement and 

earthy pigments. 

New cement plaster, or such as exhibits fine cracks, 

moisture or efflorescent salts, is best washed over with dilute 

hydrochloric or sulphuric acid (1 part of acid to 8 to 10 of 

water), and after a short time has elapsed wiped with a rag 

and left to dry. A preliminary coating of caoutchouc butter, 

Kesserl’s fluoride paint, diluted blood, etc., is also advisable. 

For indoor use the ground should be impregnated with _ 

alum, 1 part of which is dissolved in 5 of hot water and then 

diluted with 10 parts more. This soaking, however, is only 

needed for walls that have so far been coated with lime paint 

or distemper. Gerhardt’s paint soap is also recommended for 
the same purpose, its antiseptic properties and power of 
rendering animal matter insoluble fitting it for use on 
articles where fungoid growth is feared. The penetration 

of this preparation into the ground increases the durability 
of the casein paint, especially if the alum oo Boe 

Gerhardt s soap treatment be combined. Cee: eT 
on oints, racks: or holes: in brick or 
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it is necessary to provide a non-absorbent surface, to form 

a suitable ground for painting on. A special preparation is 

required for fresco painting, it being essential for the ground 

to be thick and dry, so as to prevent the appearance of any 

efflorescence from the brickwork underneath. For this 

reason, the plaster should be composed of as many layers as 

possible, each dried separately. Two to four strata of coarse 

plaster and an upper one of fine plaster are usually sufficient. 

Hach layer should be thoroughly dry before the next one is 

put on, the surface being well moistened with water just 

before the next coating is applied. The bottom layer must 

be coarse grained and thicker than the others, the total 

thickness being 1 to 2 inches. | | 
The coarse plaster is prepared of mortar from 1 part by 

volume of patent lime and 2 parts of clean, coarse, sharp 

sand (preferably quartz sand), burnt fireclay or powdered 

stone, together with about 10 per cent. of good Portland 
cement. This mortar is applied to the wall surface, beaten — , 
with a wooden bar to drive out air bubbles, and left to dry ‘i 

for as long as possible. On this surface, after wetting it with 
_ pure or boiled water that has bean allowed to coo 
oe pes is | applied, the mortar mp 
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To facilitate the fresco painting the upper layer of eae 

can be put on in sections, or else kept soft for a considerable 

time by wetting it with water that has been boiled, or by 
hanging wet cloths over the surface. This prevents the too 

rapid crystallisation of the lime, which would otherwise occur. 

Dry fresco painting is performed in the following manner : 

old or dry plaster walls are scrubbed with a stone until the 

upper surface has been worn away and the sound absorbent 

plaster is reached; but if the crust is sound and rough 
grained it need not be removed. A mixture of fluid casein 

medium, white outdoor cement and 10 per cent. of calcined 

magnesia is then mixed and diluted with previously boiled 

and cooled water, the first coating being thinner than the 

others; and, the wall having been damped with recooled or 
rain water, several coatings of this mixture are applied in 

succession. As soon as the surface has dried dull several 
coatings of ground colour are laid on, and the decorations 
and painting are then applied. oS ) ena 

According to Martin, the aforesaid out-door cement is 
Dees also ies as * ss ‘white Portland cement,” oc: is te eines by - a 



62 CASEIN. 

however, be adopted in order to secure the intimate connec- 

tion between the painting and the ground, so necessary to 

render the painting durable. 

COMPOUNDING THE BINDING MEDIUM. 

Next to the substratum, the most important thing in casein 

painting is the medium, since on this depends not only the 

durability of the paint but also several of its chief character- 

istics. Hence, it can be easily understood that the composi- 
tion of the medium may vary in many ways, according to 

the purpose for which it is intended. Thus, one used for 

ordinary painting on walls is not also suitable for decorative . 

painting, whilst, on the other hand, a medium for indoor 

work cannot be employed for outdoor painting. 

Casein and its properties have been already described, and 

all that is now necessary to mention is that the dry casein 

‘must be converted into a soluble form before it can oy esas 
as a bind. ; | | ae 

_ The usual solvents for this purpose are “caustic oe 
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Another. casein medium, for which, however, the same 

claims cannot be advanced, is prepared by intimately mixing 

an alkaline solution of casein with diatomaceous earth (kiesel- 

guhr). This has the drawback of going dark-coloured in 

time, and of not being suitable for use with pigments like 
Berlin blué, though it can be usefully employed for coloured 

paints and rough ornamentation work. | 

On the other hand, compounds of fatty acids with alumina, 

and similar substances, are not advisable. Prof. Linke in his 

work on painters’ colours says of these that though, when 

first dried, they form a dense, horny layer which repels water, 

the colours prepared with their aid soon alter in molecular 

structure on exposure to the air, and fall to powder, which is 

_ readily oxidised by atmospheric oxygen, chemically changed. 

and rendered useless. 7 

If dissociated casein is emulsified by oil, balsams or fata: 

_ together or separately, the resulting medium is distinguished 
— . 

_ by the property of leaving the natural tone of pigments un- 

altered. A casein medium of this kind, or one treated with 

resin, cannot, of course, be thinned down
 with wa ter, ane a _ a 

Rie benizol, petroleum, turps or other volatile substances. ae 
media hitherto described aremore or less re stri cte a 
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present, the whole being well mixed and left to stand until 

the thicker, heavier constituents have settled down, where- 

upon the supernatant liquid, which forms the medium, is 

separated by decantation. This liquid has not the slightest 
action on the most sensitive body colours, and its binding 

power is unaffected by formaldehyde. It makes the colours 

thoroughly workable and imparts great durability, so that. 

they can also be used for outdoor work, being able to stand 

the weather. These colours are also suitable for use in calico 

printing, since they are insoluble in water when once dry. 

The sedimental matter can be ground and used as a cover paint. 

THE PREPARATION AND APPLICATION OF CASEIN PAINTS. 

To prepare artists’ colours with casein, all that is neces-. 
sary is to take one of the media just described and mix it 
with the appropriate pigments. The pigments most suitable 

for white are: Baryta, white lead, China clay, Paris white, 

lithopone and zine white ; for yellow : cadmium yellow, — 
chrome yellow, chrome, golden or pale ochre, Naples yellow, : 

___ * satinober,” Schiitt yellow and Terra di Siena, | for red zt 
aS, pothar, ONIN eae red, fast red , | 
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For making up large quantities at a time, the dry colours 

may be saturated with water and then mixed with the casein 

preparation. In the case of heavy pigments, this precaution 

is advisable, since the mixture easily gets too thin. The 

colours, however, stick better when mixed with the bind dry, 

the particles, in that event, absorbing the vehicle instead 
of water, and becoming more completely enveloped by the 

former. 

Some.of the organic colouring matters, e.g., bone black, 

Cassel brown, etc., which form a good nutrient medium for 

mould fungi, require an addition of $ to 1 per cent. of car- 

bolic acid, 1 per mil. of formalin, or about 2 to 3 per cent. of 

salicylic acid solution, to the water; and this admixture does 

no harm in the case of other colours as well. 

Although not essential, it is advisable to add a little lime 

to casein paints, especially when they are in paste form or 
for outdoor use. 

If the amount of lime to be added is large, it is better 
not to make up a large stock of the paint, but only just 

: enough for two to three days’ consumption, since the insolu- — 
te oe os the ee is. Sees bulaas the combination of lime 
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surface to be coated. For example, a larger proportion may 

generally be used on solid plaster and other solid substrata, 

such as metal, cement, oil paint, paper, canvas, etc., than on 

a surface that readily chips, such as plaster of Paris. In 

any case, if the paint is too strong it is very liable to cause 

the weak substratum to tear away, chip or peel off, especially 

when organic colours are used. 

For painting on solid or prepared plaster, rough wood, 

etc., sufficient casein medium must be taken for the paint to 

stick to parchment paper when dry, so that it does not peel 

off when the paper is folded, and will stand the action of a 
strong jet of water at the end of about twenty-four hours. 

To ascertain whether the right proportion of medium has 

been used, a small quantity of the paint is brushed on a 

sheet of writing or printing paper. If the paper is found to 

have shrunk much when the paint is dry, too much medium 

has been used. | 

As regards the handling of the — this is similar to ig 
distemper work, only that the brush must be more frequently oe 

cleansed with soap. <A peculiar, kind of curdling can | be 
noticed when the paint in the can or brush h has | 

case the bru ush must 
3 ee te 
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be remixed by stirring or shaking, but any skin that forms 
should be thrown away. 

Casein paint that has partly or completely dried in the 

can is unfit for use, and it is therefore necessary to guard 

against this by covering the surface with water or closing 

the cans airtight. 

If the medium becomes frozen in winter it should be 

slowly rewarmed over a water bath and then stirred up well. 

The application of casein paints is performed in the fol- 
lowing manner :— ; 

After the ground has been suitably prepared, the outlines 

are sketched with crayon and coloured in, any excess of 

crayon being wiped off with a soft clean cloth. 

The well-thinned paint is then laid on, as light in colour 

as possible. The oftener the coating is repeated the more 
attractive the effect produced, whereas, if the paint is too 
thick the effect is diminished and it readily tends to peel off, 

- this being especially the case with dark colours containing — 
an excess s of the casein Pe ospeltie hs Mhouaty it ny also occur | 
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with colour that has merely been mixed with water without 

any casein medium. At the same time the under layer is 

kept well moistened with water throughout the entire process. 

If the dried paint is to be topped, the surface must be sprayed 

with the casein medium diluted 8- to 10-fold with water, and 

the paint applied as above. 

In painting pictures on outside work, the casein medium 

prepared with the assistance of oil, balsams and fats or wax 
and resin is used. For the first coating on absorbent sur- 

faces this is mixed with ordinary amber varnish which im- 

proves the drying and furnishes a handsome gloss. 

If, on the other hand, drying is to be retarded in order 

to be able to work the colours together longer, then a little 

oil is added to the medium or the same is mixed with oil 

paint. Should the surface nevertheless get too dry, the 

true shade of the colours may be revealed by moistening 

with turps. S 
To coat the pictures with glossy varnish, as though they 

were oil paintings, a coating of glossy varnish or some other, 

thick varnish must be brushed in, and when this is s dry, it 

: cee be covered oe a second coat of varnish. | 
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tion, this fixative has the property of drying quickly and not 

too glossy. | : 

Another weatherproof varnish for preserving paintings 
is obtained, according to the patent of Gebrider Pilz, by 

moistening collodion wool with methyl alcohol and then 

dissolving it in a solution of camphor in alcohol containing 
spirit of turpentine. 

Formaldehyde, too, has latterly been recommended as_ 

an excellent means of rendering casein paintings insoluble 
in water (see Formolactin). If a dry picture, painted with 

casein paint, be exposed to the vapours of formaldehyde, the 

agelutinant in the paint (casein, gine or albumin) qmokly 

becomes waterproof. 

Before closing the present chapter, it should be stated 

that painting in the fresco and encaustic styles, as also al 

secco and al sgraffito, can be performed with casein paints. 

_ The methods elaborated by the Diusseldorf artist, Fritz a 2 

hae Gerhardt, on the basis of prolonged investigation and chem- 

. es Dee 3 are founded o on a ghee prceesict of: the 3 
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Berlin were painted in lime tempera by Professor Geselschap. 

The medium, consisting of three parts by volume of fresh 

casein and one part of lime, was prepared fresh every day 

and ground along with the colours. 

It is now generally admitted that paintings executed in 

casein colours will remain unaltered in tone for years and 

effectually resist atmospheric influences. They also exhibit 
extraordinary brightness, a fine velvety sheen, and clearness 

in the shadows. In contrast to other processes, it is possible 

with casein colours to paint the same surface over and over 

again, the effect gaining in beauty and solidity with each 
application. Finally, the paintings can be executed on any 
solid ground, and are easily cleaned when they get dirty. 

int of the ead A eee casein sl eomaal is, gaining 



CHAPTER VI. 

CASEIN ADHESIVES AND PUTTIES. 

THE employment of casein as an adhesive substance is of 

fairly ancient date, though it is only within the past ten to 
fifteen years that it has received any extensive attention, 

and been placed on the market under various names, such 

as casein glue, cold glue, cold-water glue, caseogum, glutin, 

etc., which are not merely suitable for industrial purposes, 

but also, and mainly, for replacing glue i in the wood-working 

- industries. Nevertheless, though many of these preparations : ee 

comply with all the requirements of a glue substitute, and 

: ee additional Sas aeche of eee inodorous and 
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powder, but the latter is probably more convenient when 

intended for distant destinations. 

The casein is prepared from milk in the usual manner, 

by the addition of acid bodies, acetic acid, tartaric acid, etc., 

the casein being precipitated along with a certain unavoid- 

able small proportion of fat. Moreover, various acids are 

used for precipitating casein from skim milk; and this is 

one reason for the irregularities in the quality of commercial 

casein. On this point Bellamy reports that acetic acid, in 

the form of vinegar, has hitherto been chiefly used, and 

sulphuric acid occasionally. The casein must then be 

neutralised before it can be used further, for which purpose 

it is steeped in a solution of lime (lime-water) until it no 

longer reddens blue litmus paper. This treatment furnishes 

insoluble calcium acetate, which must be washed out before 

the casein can be converted into glue. For this reason Bel- 

lamy recommends that the casein should be thrown down by 

means of vegetable substances, whose coagulant properties" 

are based on the presence of tannin, e.g., cutch, China bark, — 
oak bark and other barks, sumach, etc. Special success hase | 

| prods the use of tay bark | (prunus virginiana) for 
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afterwards warmed to make it curdle. To test whether all 

the casein has been precipitated by the lactic acid of the 

milk, a sample of the separated liquid is treated with a little 

hydrochloric acid ; if a precipitate is formed there is still 

some casein in solution, and this should be thrown down by 

an addition of 1 per cent. of hydrochloric acid, without wait- 

ing any longer for it to curdle. The curd is next pressed and 

washed with soft water until the washings are free from all 

trace of acid. ‘To remove the final particles of fat the curd 

is boiled up with water and spread on a filter cloth. 

When dry the curd is pressed and dried, first at a mod- 

erate temperature, then with an increased application of heat, 

and finally in a partial vacuum if necessary. In this way it 

can be obtained either in the form of fine granules or as a 

horny shrunken mass. In either case it will keep indefinitely, 
but is liable to insect ravages, uh especially to those of 

ts larvee: 

“Caszix Give IN PLavEs ¢ OR “Fras, G 
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is capable of resisting moisture, by treating dry casein with a 

dilute solution of borax, or with sufficient ammonia to pro- 

duce a faintly alkaline reaction. This preparation may be 

used or mixed with liquid starch in any proportion. 

CROSSPIETSCH’S ADHESIVE. 

A mixture of casein, castor oil and linseed oil, thickened 

by heat, is treated with alum, sugar-candy and dextrin, and 

heated over again until a homogeneous pap is formed, which 
is then treated with water-glass. 

JEROMIN’S CASEIN ADHESIVE. 

According to German patent 154,289, lime, water-glass 

and casein are mixed together and applied to the wood to be 

glued, left to dry and afterwards heated, with application of 
pressure, to make a waterproof joint. This method of mix- 
ing the three ingredients direct has the disadvantage that the _ 
casein is not fully dissociated ; and it is found that the adhe-_ | 

sive is more Boel when ate casein ah cS gh treated sath | 
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Hence the method consists in first preparing a non-adhesive 

solution and then converting it into an adhesive by partial 

precipitation of the casein. 
On the other hand, Jeromin proposes to effect the same 

result in a more direct manner. The dissociation and solu- 

tion of the’casein by alkalis is avoided, lime water being used 

to make the casein swell up. In certain circumstances the 

whole of the lime can be added at once ; but this is attended 

with the aforesaid drawback of unequal distribution of the 

casein, a contingency that is overcome in the present case by 

the preliminary swelling of the casein in a small quantity of 

lime water. It must not be forgotten that in the subjoined 

recipe the quantity of lime water mentioned does not contain 

enough lime to form a saturated casein compound, though it 

is sufficient to cause swelling and thus prepare for the forma- — 

tion of a homogeneous mass through the subsequent mixing 

_ and combination with the added lime. 
The method i is performed as follows :— 

) Twelve and a half pounds of ground casein powder are, © 2 

Sg mixed with a threefold Aauace of clear lime water, stirred A 
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to their tendency to absorb moisture, to decompose or to 

putrefy. 

HAuLw’s CASEIN GLUE. 

A powerful fireproof glue is obtained, according to W. A. 
Hall, by mixing— 

50 to 60 parts by weight of dry casein, 
20 “ es sodium phosphate, 

10 ms a sodium sulphite, and by 

20 to 30 iy si dry lime, slaked or burned. 

In another of Hall’s recipes an adhesive is prepared by 

modifying starch under the influence of high temperatures, 

and stirring this product up with casein until the whole is 
nearly or quite absorbed by the particles of casein, a dissolved 
alkali being added during stirring. By the intimate admix- 
ture of the several ingredi ene a very useful adhesive is 

obtained. Lees ole 

Still another process consists in combining certain (pros ‘ 
portions of casein, ammonia and Seances ine to form mm a 
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LIQUID CASEIN GLUE. 

To prepare a stable casein glue, which will dry or set 

immediately and perfectly resist moisture and the influence 

of weather, 10 parts by weight of fresh curd are mixed with 

6 parts of water to a thick pap, warmed to 40° C. and then 
stirred with a sufficiency of ammonia until the casein is fully 

precipitated. This furnishes pure casein, and the whey can 
be eliminated by draining, pressure or centrifugalising. The 

resulting casein is washed by spreading it out on a stretched 

cloth and pouring water over it. 
The product is next mixed with } to 1 part by weight of | 

strong ammonia solution in a pan and heated to 30° to 40° 
C., whereby it is converted into a liquid glue, which can be 

diluted with about 80 per cent. of water and preserved by,an 

addition of carbolic acid or thymol. 

To make a quick-setting joint with this preparation, it is” 

laid on with a brush and left to dry, the surfaces being after- 

wards brushed over with milk (or thin cream) of lime and - 

‘ Hees together. The calcium oe the milk of lime combines _ 
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CASEIN AND BoRAx GLUE. 

This is a solution of casein in a saturated solution of 

borax. -It has a transparent, gelatinous appearance, and 

when dried forms a _ yellowish-white, somewhat brittle 

mass. which is readily soluble in water, has high adhesive 

properties and is suitable for cabinetmakers’ use. It is 
prepared by setting milk to curdle in a warm place, the 

completeness of the operation being tested with hydrochloric 

acid, 1 per cent. of which is added to the milk if the test 
indicates that casein still remains in solution. The purifi- 
cation and drying of the casein are performed in the manner 

already described at the beginning of the present chapter. 

For use the necessary quantity is placed in a suitable vessel 

and mixed with levigated chalk, slaked lime, water-glass and 

borax solution, an excellent. adhesive being thus obtained. ay 

According to another report, this product is prepared as a 

follows. Milk is heated with | a s latte, tartaric acid - ha ae 
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of lime until siepeipilion ceases and the filtrate a an 

alkaline reaction. The precipitate is separated, and is dried 

at the ordinary temperature in a current of air. This cal- 

cium tannate is powdered and mixed with lime, unless an 

excess of this base is present already, the whole being next 

ground along with casein powder, sifted and stirred up with 

a sufficient. quantity of water. According to the desired 

character and properties of the finished product, from 1 to 10 

parts of casein are taken to each part of tannate. Casein is 

not precipitated on adding water, but the mixture forms a 

strongly adhesive mucilage which, when dry, becomes hard, 

tough, elastic and insoluble in water, petroleum, carbon 

disulphide and other liquids. 
* 

CASEIN GLUE FOR CARDBOARD BOoXEs. 

Forty-five parts of dry casein powder are dissolved by 
_ degrees in 32 parts of water by continued stirring, 3 part of 

borax and rather more than } part of strong ammonia Berne 

: added to the mixture, oe is vee —. ont ie ne 
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starch is absorbed by the particles of casein. The mass is 

rendered alkaline during the process by adding a solution of 

alkali. 

RENKEN’S METHOD oF USING GLUE. 

One side of the article to be glued is treated with for- 

maldehyde, the other coated with casein putty, and the two 

pressed together. Bottle labels and the like are moistened 
with formaldehyde, dried and coated with casein glue. 

GLUE POWDER. 

To prepare glue powder, casein is mixed with powdered 
slaked lime in suitable proportions, the mixture being stirred 

up with water for use. A very good cement or bind is ob- 

tained by mixing dry casein with levigated chalk, powdered 

slaked lime and a solution of sodium silicate or borax. 

_ CASEIN Gave FOR Matou-Maxine. 

pues ies a le substitute for ae or dextrin in 
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eS 

Another putty, suitable for stopping large holes in masonry 
or for pointing joints in brickwork, is compounded of :— 

Casein . F ‘ : . . ‘ ‘ - 12 parts. 
Slaked lime . . e e + « se e 50 39 

Sea sand ° ° ‘ ° . ‘ . . 50 

3./ Casein Bind for Meerschaum. 

Casein is dissolved in alkali silicate, stirred quickly with 

finely-powdered calcined magnesia and used at once, since it 

very soon hardens. If meerschaum powder be added along 

with the magnesia, the resulting mass closely resembles real 
meerschaum, and can be used for making a substitute for 
same. The meerschaum powder is obtained by pulverising 

and sifting the waste amen and alas of real meer- 

schaum. 

ee : a Casein Patty a Good a Keng Power. 
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The cheese is separated from the rind, cut up into small 
pieces, and rubbed down with water until a ropy, uniform 

mass is produced, into which the slaked lime is stirred as 

quickly as possible, the mass being used as soon as made. 

Tt will not only stick glass firmly to glass, but can also be 

used for fastening metal on glass, porcelain and meerschaum 

(pipe mounts). : 

7. Casein Cement for Metals. 

Levigated quartz sand : : ; ‘ . 10 parts. 
Casein . : é ; ; ; Eee 

mixed with sufficient water to make a cream. 

8. Casein and Borax Cement. 

(a) Ten parts of casein and 5 of borax are stirred with 

water to a thick milk, and used as glue. The mixture may © 
also be used as an adhesive for the labels of wine bottles, 

since it does not grow mouldy or loosen i in damp cellars. 

(b) If the above cement he panied 6 over several times with 
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9. Casein and Water-glass Cement for Glass and Porcelain. 

Casein, 10 parts, and water-glass, 60 parts, are mixed to- 

gether. It is applied as quickly as possible, the cemented 

articles being exposed to the air to dry. 

10. Casein-Soda Cement. 

Casein is precipitated from milk with vinegar, then washed 

and redissolved in a minimum quantity of caustic soda solu- 

tion, the preparation being stored in well-closed bottles. 

WASHABLE CEMENT FOR DEAL BOARDS. 

Casein . 5 j 3 ‘ . £ : . 1802. . 

Water . < 4 : é ‘ race . 7 pints. 
Ammonia . ; A : i : . Fe. 

Quick-lime . ; ; , Seen : «Dom 

\ 

WENK’ Ss Casein CEMENT. 

“The: casein is ne used direct, bat i is s first treat so that — 
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CASEIN AND LIME CEMENT. 

The rind is removed from old, skim-milk cheese, and the 

mass is rubbed with water and warmed until it furnishes a 

viscid mass like turpentine. This mixture is next incorpor- 

ated to a plastic mass with a sufficient amount of powdered, 
slaked lime, in a warm mortar. An alternative method is 

to take skim-milk curd, press out the whey, and mix the 

rest with lime as in the other case. The cement must be 

used at once as it soon hardens. The curd will not take up 

more than one-fourth its own weight of lime. If larger 

quantities are needed, a little fine sand or brickdust, previ- 
ously made up into a paste with the lime and a little water, 

may be used to replace part of the curd. When the cement 

is to be used in very fine joints, it is preferable to use a 

solution of carbonate of potash as the solvent, and evaporate — se 
any superfluous water, or to mix the fresh curd with the 

same salt. This cement is. oe epicule for Epending ti : 
or porcelain. ; 

a “Brno Bana Bee 
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CASEIN ADHESIVES AND PUTTIES. 

CASEIN CEMENT FOR STONE. 

Fresh curd, pressed to expel the whey, is kneaded in 

warm water with about one-fourth its weight of powdered 
slaked lime, to form a soft, plastic mass which must be used 

immediately as it hardens quickly. To give the cement 

more body—which is desirable for use with stone—the lime 

should have been mixed beforehand with about its own 

weight of fine sand or brickdust, the mass being made up 

to a stiff mortar with water before adding the curd. The 

surfaces to be cemented must be well moistened. : 
Another excellent cement for this purpose, that sets 

slowly, becomes very hard and answers admirably for pro- 

tecting joints i in 1 stonework from water, alkalis, ete., consists Ms Z ie 



CHAPTER VII. 

THE PREPARATION OF PLASTIC MASSES FROM CASEIN. 

LIkE all substances possessing strong adhesive properties, 

casein is specially adapted for the preparation of plastic 

masses, which can be moulded, either in admixture with 

organic substances like sawdust, wood meal, paper, etc. , or 

alone in the form of paste or a more or less dry powder, 

and set hard when dry. Casein mixed with lime or other 

alkaline material can be converted, by the addition of a little 

water, into a plastic mass which, though very gradually, I 
dries in the air to a transparent mass as hard as bone, and _ 3 

can be stained any colour. In this condition it can be. turned . 
an in the lathe or worked with any ot ale. ; 



THE PREPARATION OF PLASTIC MASSES FROM CASEIN. 87 

IMITATION IVORY. 

Milk curd, partly or wholly freed from its aqueous and 

fatty constituents and broken up into small lumps, is kneaded 

for about fifteen minutes in nearly boiling water. This treat- 

ment causes the separation of fatty or granular impurities, 

and leaves the casein in an almost perfectly pure state as a 

tough, sticky mass. Care must, however, be taken not to 

prolong the kneading beyond the proper stage, or the curd 

will be too soft and pappy. The product may then be pressed 

out into flat cakes or blocks of any desired shape. 

The casein prepared in this way can be mixed with pig- 

ments or other materials, such as ivory dust, ground bone or 
ground porcelain, according to the character of the article it 
is intended to imitate. The prepared casein is stirred for 
about ten minutes in hot water, which causes it to soften; 
and it can then be incorporated with the necessary colouring 

matter or other ingredients, and the sosniting Pisce mass 

cast into moulds. pe 

te curd, Areed. from n whey, eae also: be Jmended in its : 
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more water, according to requirements, the water of satura- 

tion usually sufficing to make the mass plastic. The product 

is a tough, sticky mass which can be pressed into flat cakes 

or any other suitable shape. The preparation is specially 

adapted for various decorative or useful articles ; and the 

further treatment may consist in rolling, pressing, moulding 

or any other suitable process. 

LILIENTHAL’S PLastic Mass. 

The ingredients of this preparation consist of caustic 

strontia, powdered marble or limestone and casein, the follow- 

ing proportions being recommended: powdered marble or 
limestone, 3 to 4 parts; caustic strontia, 1 part; and a 

quantity of pressed casein equal to about one-sixth of the 

other two substances. They are mixed together in any suit- 

able mixer or stirrer, the strontia and casein combining to 
form a very firm bind, which imparts great hardness and — 
strength to the articles made from the mixture. The mass : i 

1s formed into the besten ee by poe under  heary 
dee 

i tommy 
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mixture with caoutchouc or resin, to form a homogeneous 

mass, and when resin is used the product may serve as a 

rubber substitute. It may be further incorporated with other 

ingredients used in the rubber industry, such as litharge, 

chalk, lime, pitch or other colouring material. The final 

product is employed in the manufacture of imitation rubber 

goods by moulding and drying, and it may also be vulcanised 

with sulphur, no matter whether raw or sulphonated oil has 

been used. | 

ANTI-RADIATION AND ANTI-CORROSIVE COMPOSITION. 

To prevent loss of heat by radiation in steam pipes, these 

conduits may be coated with one or two layers of a mixture. 

of 10 parts of casein and 25 parts of Portland cement and 
water-glass, the whole being stirred together and thinned 

down to a workable consistency with water. Asbestos may 
~ also form part of the composition, or the pipes may be wrapped — 
_ with asbestos rope before the second coating has dried. _On 
account of its constitution and Senne aB he com 
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be provided within the material. Wall coverings of this 

kind may be decorated in any suitable way on the outer 

face. 

IMITATION LINOLEUM. 

Albumin, 50 to 80 parts; casein, 50; ground cork or 

leather scraps, 20 to 40; flowers of sulphur, 2 to 4; and 

caustic soda lye, 15 to 16 parts, are intimately mixed to- 

gether, and the mass can be rolled into strips. The main 

components are alkali albuminate and alkali caseate. 

IMITATION LEATHER. 

Imitation leather may be prepared with casein by prepar- 

ing a felted mass of vegetable fibres and animal wool; and 
this felt is impregnated with a mixture of linseed oil, resin, 
turpentine, wax, glycerine, glue and casein, together with 
small quantities of borax and potassium bichromate, the 
liquid having been gently warmed before use. After im- | 

pregnation the felt is partly dried, and is then treated with ae 
a solution of aluminium acetate, followed by completing € 
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By regulating the gas flames the heating can be adjusted 

and kept uniform ; on no account should the metal be heated 
to redness. The temperature is regulated by the melting 

point of metallic alloys. The mould and cover are placed 

empty in the press and heated; and the interior of the 

mould being carefully greased or oiled, the necessary 

quantity of material is inserted, the cover put on and the 

pressure gradually applied. The press attendant requires 

to be skilled, in order to judge correctly when to stop press- 

ing and take the plate out of the mould. When sufficiently 

pressed, the plates are removed into a moderately warm room 

to complete the drying. 

The finished mass is very act: so much so that it will 

not break when thrown down on a stone floor. It can be 

turned in the lathe, like real bone, takes a bggatital polish, 

and 1 is capatie of numerous applications. 

- Puastic MASss OF KERATIN AND CASEIN. 

“Substances eet 
keratin are dissolved li

na alkalis. or pie é oo 



92, CASEIN. 

network of wire, rushes or straw, so as to obtain a light, 

unbreakable, insulating material. 

According to another process, milk is warmed to about 

140° F., treated with a considerable addition of borax, and 

heated further to about 190° F. in presence of barium 

chloride or other mineral precipitant of casein. The washed 

precipitate is pressed and ground with an addition of acetic 

acid, soda or other solvent, and the resulting mass is put 

into a steam-heated press. The product is similar to bone 

or celluloid. — | 

Horny CASEIN MAss. 

According to P. Horn, dried casein is dissolved in dilute 

caustic potash, and heated along with a quantity of sulphur 

at least equal to the amount of alkali taken. The casein, 

potash and sulphur are thereby dissolved to a clear liquid, 

which is concentrated to the thickness of syrup, moulded 

and dried, or made suitable for various technical purposes = 2 

by the addition, of leading ingredients, driers or hardening = 
Beds preparations. — For example, a very Aare mass is | btained 
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70 parts of it are mixed with 28 of bone meal, gypsum, 
kaolin, or graphite, together with 2 parts of stearin, paraffin, 

wax, etc., and colouring matter if necessary. The whole. is 

made into a pulp and warmed at 190° F., moulded and 

pressed, the finished product being dusted over with calcined 

magnesia, immersed in water for two days, and finally dried 

at 68° F. 

Puastic MAss FROM CELLULOID. 

The inflammability of celluloid can be diminished by the~ 

addition of incombustible substances, of which casein is one; 

and this application of casein has already been repeatedly 
advocated and employed. 

According to Dunham, a product. ‘resembling Seilaled | 
can be obtained by mixing solutions of casein and nitrocel- 

Tulose in yal acetic: acid or. other known hor a oe 
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advisable to afterwards treat it with formaldehyde to render 

the casein insoluble. 

CASEIN-CELLULOSE COMPOSITION. 

A composition suitable for many purposes and forming an 

excellent electrical insulator and waterproof mass when sub- 

jected to heavy pressure, can be prepared from cellulose and 

an ammoniacal solution of casein. If necessary the mass 

may be incorporated with repulped paper and some mineral 

substance like magnesia, talc, kieselguhr and some body 

colour. The casein may be replaced by pressed curd, and 

the waste paper by alkali cellulose. In the latter event, the 

alkali in the cellulose dissolves the casein, which thereupon 

penetrates into the cellulose and furnishes a homogeneous 

mass which can be incorporated with vegetable fibres or 
powdered mineral substances and coloured with pigments. 
The mass may be made more impervious to water by mixing 

with it a solution of ferrous sulphate or copper ee or = 
an alkaline solution of shellac, etn the w 0 : , 

pressing it in metal moulds. ra 

- kod in the: same way as. 
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pressure. The moulded articles are dipped into a bath of 

10 parts of phosphoric acid and 100 of water, and are after- 

wards dried, polished and varnished with a solution of 

shellac, consisting of 3 parts of shellac, 1 of borax and 20 

of boiling water. 

According to another recipe, plastic articles of all kinds, 

and especially decorations and ornaments of paper, can be 

made to appear as though made of plaster of Paris, stamped 

sheet metal or carved wood. ‘Two press moulds are used : 

one positive, the other negative, and both fitting accurately 

in one another. A few sheets of ordinary paper, previously 

moistened, are laid in the negative mould and worked with 

the finger tips so as to fill up all the depressions in the 
mould. Casein glue is applied to each sheet before the next 
is put in; and when a sufficient thickness has been attained 

(14 to 15 pieces of ordinary packing paper are generally 

enough), the positive mould | is placed in position and the 

_ whole subjected to heavy pressure in a press. By this 
Se a Ae the ee cee and dopemeiens of ie nega- ae 
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camphor or other ingredients which may be diluted with 

alcohol. The mixing of the casein with the nitrocellulose 

may also take place before dilution. 

FRANQUETS CELLULOID SUBSTITUTE. 

Celluloid and xylonite, both of which are used to make 

imitation tortoiseshell, ivory, horn, etc., are expensive, and 

the casein products, such as lactite and lactoite, are fre- 

quently brittle, or become so in time. According to Franquet, 
however, the product obtained by mixing casein with the 

substance obtained from nitrocellulose and camphor, possesses 
the same properties as celluloid, and is much cheaper. It is 

flexible, very hard, without being brittle, and is impervious 
to water; it can also be sawn, turned, filed and carved. 

When heated to 160° to 190° F. it becomes very plastic and 
can be moulded. ; 

To obtain a homogeneous compound of nitrocellulose and 

casein, the latter is formed into a plastic mass with one of . 

: its wae e. Jey an Peete solution of Mead) the excess of 
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or other solvent of nitrocellulose. The casein and nitro- 

cellulose products are afterwards rolled together for three 

to four hours between rollers, and thus furnish a transparent 

or translucent and perfectly homogeneous mass, which can 

be drawn out into sheets 2 to 4 inches thick. These sheets 
are pressed together, as in making celluloid, the block being 

thereupon cut into plates of the desired thickness. Mineral 

and other substances can be easily added to the mass. 

According to an additional patent (23rd Feb., 1902) caseates 

are added to nitrocellulose that has been treated with alco- 

holic camphor, the mixture. ene then treated in the same 

way as celluloid. 

According to the master patent (German patent, 138,783), 

a mass resembling celluloid is obtained by adding casein to 

ordinary celluloid ; and pure casein may be replaced, for this 

purpose, by a compound of casein with a metallic oxide. For 
_ a transparent product, aluminium caseate is the most suitable 

_ adjunct; zinc or magnesium caseate for a white product, and — . 

cote corresponding compound of Hisneiesey iron, pepe or a 
ie nickel for coloured mae. Bee case ; se 

- 
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translucent, not transparent. ‘True, according to Lundberg, 

casein itself, when in the form of faintly alkaline solutions, 

is soon transformed into alkali albuminate; nevertheless, 

these solutions will remain milky, both when heated and 

when kept for days, if impure casein has been used; neither 

can they be clarified by repeated filtration. If such solutions 

be precipitated, the substances causing the lack of transpar- 

ency are thrown down as well, and the deposit when dried is 

opaque in thick layers. 

It has, however, been observed that caustic alkalis pre- 

cipitate these opaque substances and enable clear solutions 

of casein to be obtained. 

& Ss oO 80 so 

ass. £33 | 
ee 3928 | iti Siu 3 Behaviour of the S32 Behaviour of the Additional 
Ay 4 ES Casein Solution. am Z ES Casein Solution. Remarks. 

soar goer 
aoe ase 

24°), | Fairly thin, grey, uh Ba eG Gelatinoas, faintly | 
opaque homo- . _fomogeicoun, a aa 
geneous solution om be edhe 

Somewhat thinner [ = 
_ than the foregoing Pe a hit 



THE PREPARATION OF PLASTIC MASSES FROM CASEIN. 99 

casein. This gives a uniform milky liquid, which when 

treated with progressively larger quantities of 5 per cent. 

caustic soda furnishes the results expressed in the foregoing 

table. No further change is obtained by even doubling the 

quantity of caustic soda, though the addition of larger quan- 

tities of 20 per cent. soda lye cause precipitation of sodium 

caseate, which redissolves on dilution with water. 
The action of caustic alkalis differs considerably with the 

quantity employed. Several times the amount of alkali 

necessary for solution may. be added without any visible 

change being produced, the solution rather becoming thinner. 
On the other hand, if the addition of caustic lye be continued 

further, the liquid begins to thicken, and finally separation 
is effected into a perfectly clear solution, containing the 
casein, whilst the opaque particles are deposited as sediment. — 

Further experiments have shown that warmth, concen- 
- trating the solution, and prolonged standing, all favour the 
separation, which, moreover, can be effected very quickly by | es : 

a eee addition: ce alkali. Casein solutions prepared with- 
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ordinary casein, or the precipitate may be dried—whereby it 

becomes perfectly transparent—and worked up into artificial 

amber, jet, etc. 

The claim advanced for the method is for the preparation 

of transparent masses from casein by treating casein, either 

dissolved or suspended in water, with such an excess of 

caustic alkali as to precipitate the opaque particles, whilst 

the casein is retained in clear solution, whence, after the 

sediment has been removed, the casein can be precipitated 

and worked up in any suitable way. 
In the additional patent (141,309, 5th March, 1902) it is 

stated that the caustic alkali originally prescribed can be 

partly or wholly replaced by alkali carbonates, further ex- 

periments having shown that these carbonates have a clari- 
fying effect when added in far larger quantity than is needed 

to dissolve free casein. The resulting decomposition is not 
so thoroughgoing as when caustic alkali is used, the latter 

acting also on the sulphur compounds present in the casein | te 

solution, and causing discoloration (yellow stain) of the | 
clarified solution or of the precipitated “gaaid unless the 
eres be et We rel ? 
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plasticity to enable it to be moulded, this result being attained 
by moistening the casein with a little acid, e.g., acetic acid, 

instead of water, before pressing. 

When freshly precipitated from milk, casein is plastic 

and can be easily pressed in moulds. On account of the 

large percentage of water in this fresh casein, however, the 
articles prepared from it are difficult to dry without warping 
and cracking ; and the casein itself is very liable to decompose. 
On the other hand, the use of the stable, dry casein is at- 

tended with the drawback that it loses its original plasticity 

in course of conversion into the commercial form, and this 

plasticity is not recoverable by moistening the dry product ; 

consequently, exceedingly high pressure and warmth are re- 

quired to form the same into a homogeneous mass. This 
leads to the danger of the colour and hardness of the article 
being affected by the heat. 

_ This plasticity, however, can be rasioved by treating the 

casein with a trace of acid, preferably at the stage of moisten-— 

_ ing the mass before pressing. The degree of this acidity aoe 

. varies, of course, with. ahs oo ane of comm 
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cork, etc., with the casein previous to hardening it with 

formaldehyde. Imitation jet or ebony, for instance, can be 

prepared by adding 2 per cent. of lampblack and precipitating 

with lead acetate, preferably in the warm to secure a curd 

with less moisture. The precipitate is triturated with water, 

and drained and carefully dried on a cloth strainer. Drying 

must proceed very slowly to prevent cracking, and, therefore, 

takes several months. The resulting dark grey cake is 

thoroughly soaked with formaldehyde, and when dried and 
polished is a glossy, deep black in colour. Other colours 

may be obtained by varying the pigment. Thus, nickel 

sulphate, used for throwing down the casein, gives a fine 

green mass, whilst copper sulphate gives a peculiar bluish 

green, and so on. Very good imitation marble is obtained 

by stirring mineral pigments in with the freshly precipitated 
casein, and particularly novel effects are furnished by mixing 

bronze powders with the plain or coloured casein, before 
hardening with formaldehyde. The Gummiwaaren Fabriken 

Sac Works) of Harburg, Vienna, have produced at their ae 
various li le the aid of | sean sheets Sa ena from 
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making comparative tests with galalith and celluloid ; and 

up to the present the following particulars may be given. 

The two substances agree closely in specific gravity, that of 

galalith being 1:317 to 1:35, according to the admixtures 

present, whilst celluloid is 1°34 to 1:4. In point of hardness 

galalith is a little inferior to calc spar, namely, 2°5, whilst 

that of celluloid is below 2; and this substance can be 

scratched by gypsum. One important difference in the 

working qualities is that while celluloid can be easily cut 

with a knife, galalith is hard to cut, and chips a good deal. 

With the saw or on the lathe they can both be worked well, 

but galalith the less easily on account of its greater hardness. 

Both polish well, but galalith the better of the two, giving a 
higher gloss. Celluloid is more elastic, thin sheets and rods 

recovering their original shape at once when bent or rolled, 
whereas galalith sheets or rods are brittle when bent. Gal- 
alith also has the drawback that it cannot at. present be 

produced in sheets less than about inch thick ; unlike 

celluloid, in transparent sheets as thin as paper, and in fine — 

ae i threads. : Neibe. can the sheets ie obtained perfectly clear 
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The great points of superiority possessed by galalith over 

celluloid are its freedom from all smell and its uninflammable 

character. If held in a flame it merely chars, swelling up 

and giving off a disagreeable smell like burnt horn, whereas 

‘celluloid—as is well known—ignites at once and continues 

to burn rapidly with liberation of pungent vapours of 

camphor. The uninflammability and insulating power of 

galalith will secure it a wide future in electrical work. 
Galalith is made on a large scale at the Wimpassing and 

Harburg works of the above-named company. The casein 

is obtained from dairies in Hungary, Bohemia and Moravia, 

where it is separated from sweet skim milk by rennet, the 

whey being consumed for fodder. | 



CHAPTER VIII. 

USES OF CASEIN IN THE TEXTILE INDUSTRY, FOR FINISHING 

‘ 7 COLOUR PRINTING, ETC. 

CASEIN is chiefly used in calico printing, more rarely in the 

finishing department. The gummy ammoniacal solution of 
casein is employed as a medium for printing and fixing 

powdered pigments that will stand alkali. Fairly well-fixed 

colours are obtained when the ammonia has been driven off 

by vigorous drying or steaming. Solutions of casein in — 
lime-water can also be used in the same way ; in this case a 

the colours | are a fixed: 1 by the action of the ene’ the carbonic a6 
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hydrochloric acid, though reprecipitated on the amount of 

acid being still further increased. 

Casein solutions are also precipitated by the action of the 

mucous membrane of the stomach of the calf, and also by 

the gastric juice of carnivorous animals. Precipitation is 

also produced by tannic acid and metallic salts, and a parallel 

to the behaviour of alkaline solutions of casein is also ex- 

hibited by the natural solutions of the substance, as in milk. 

CASEOGUM ! 

is a solution of casein in lime-water, and is used as an 
adhesive, more particularly for impregnating cotton and 

linen fabrics, which, on exposure to the air, absorb carbon 

dioxide. The casein, which is deposited on the fibre, assists 

the latter to absorb dyestuffs. 

Thirty-two parts of fresh curd are stirred with 48 parts 

of water at 64° F. and rubbed through a metal sieve in order ee 
to reduce it to a finer state of division. On the other hand, — 

= part of fresh, well-burned lime is slaked gradually with 
warm water until it. falls to. powder, which is th re 

nixed with 1 3 mete of 
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to a coarse, uniform powder, between rollers running in 

opposite directions. This powder is mixed with a solution 

of 1 part of sodium tungstate, and again put through the 

rollers in order to crush the particles of curd as fine as pos- 

sible. As soon as the solution is brought in contact with 

the perfectly dry curd, the reaction commences at once and 

‘the mass begins to grow tougher. Should the curd contain 

much buttermilk, it is stirred up with a little hydrochloric 
acid and water, and repeatedly washed with water until all 

trace of acidity has disappeared. This done, the curd is 

pressed again and used as above described. 
The cold mixture containing the sodium tungstate is 

placed in a water-jacketed pan, mixed with a little water if 

too dry, and melted at a moderate temperature with con- 

stant stirring, until a sample no longer shows any undecom- 
posed curd. The mass may be preserved from putrefaction 

by adding a little carbolic acid or oil of cloves. "When the 

mass is all melted, it may be poured out to cool, and then 
_ furnishes a more or less solid mass, according to t 
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slaked to powder. At the same time, 2 parts of neutral soap 

are dissolved in 24 parts of water, and this solution is added 

to the casein solution. The fabric is impregnated with this 

preparation, and afterwards passed through a solution of 

aluminium acetate, warmed to 120° to 140° F., whereby the 

calcium caseate is rendered insoluble. After immersion for 

an instant in nearly boiling water, the fabric is dried. 

‘ 

) ARGENTINE 

is the name given by Heim to a special powder, prepared 

from zinc, which, when combined with casein, is or was 

used for dressing yarn or fabrics in order to provide them 

with a metallic finish. ae 
The method of preparation is based on the precipitation 

of metallic tin in the form of powder, and on the use of 
casein as a medium. The tin precipitate is obtained from 
a solution of ‘‘ tin salt’ (stannous chloride) by the aid of 

metallic zinc and the electric current ; and the powder, when — 
well dried, is bolted through fine gauze, the coarser ‘Particles es 

being redissolved for use over again. = = 
_ The casein is e/a ty, Send 1 pa 
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hours with 7 parts of lukewarm water containing ? part of 

strong ammonia. During this time the casein will have 

swelled up thoroughly, and can then be diluted with another 

7 parts of lukewarm water, and treated with an addition of 
acetic acid until a precipitate is no longer visible.. 

The chief rule in making this argentine preparation is 

to have:plenty of metal present, if the fabric is to exhibit a 

silvery lustre when calendered, since it must be remembered 

that this lustre is in nowise due to the medium, but solely 
to the properly combined and finely divided metal, under the 

influence of friction. 

When printing colours or dressings become thick on 

standing, they must ngt be diluted with any preparation, 

but should be sscaeiag in a pan of hot water or on a water 

bath. 

Printinc CoLour wit Mrranic Lose: ia 

_ According to German patent 78, 731, a preparation for ae 

wae on eee pabirae eh and the like, the same effect, 
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The casein must be free from any acid impurities. 

The stuffs in question are entered in a bath prepared by 

swelling casein in an aqueous solution of glycerine, lactic 

acid, dye and, if necessary, loading ingredients being also 

present. Ten parts of powdered casein are mixed with 50 

of water and a solution of 2 parts of glycerine (30° B.) in 

100 of water, the necessary dye and loading ingredients 

being added when the casein is thoroughly swollen. This 

casein bath may be acidified with 2 to 4 per cent. of lactic 

acid, without producing any precipitation of the casein itself. 

By means of this bath it is possible to finish and dye fabrics 
in an acid liquor, which was previously impracticable with 

alkaline solutions of casein. 

FIXING CASEIN AND OTHER ALBUMINOIDS ON THE FIBRE, 

MORE PARTICULARLY IN DYEING. 

Vegetable fibres, ¢.9., cotton, jute or flax, are steeped 

with a solution of casein in hydrochloric acid, phosphoric 
acid, or lactic acid, and treated with a saline solution like 
sodium Peta ferric ee nea bichromate or sodas 
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formaldehyde. The resulting insoluble compound of the 

latter substance and size or casein envelops the colouring 

matter, and thus fixes it, waterproof, on the fibre. Or the 

printing colour, prepared with dissolved size or casein, is 

treated with the ammonia or bisulphite compound of for- 

maldehyde and printed on the fabric. This printing colour 

does not coagulate at ordinary temperature, and it is only 

when the printed fabric has been steamed or heated that the 
formaldehyde compound is decomposed, and the liberated 

formaldehyde combines with the size or casein to form an 

insoluble compound. This method has been patented and 

used in Great Britain. In another system the printing col- 

our is prepared with casein, and the printed and steamed 

fabric is exposed to the action of formaldehyde. 

WATERPROOFING AND SOFTENING DRESSING. 

The finishing of textile fabrics has hitherto consisted in 
as impregnating them with a soluble dressing and then drying 

them, the ‘dressing thereupon solidifying on the fibre and 
ns making the material more or less stiff. This s system, however, ie 

is attended with the defect that when thi fal : : : 
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of formaldehyde is of 1 to 2 per cent. strength. Formal- 

dehyde bisulphite is prepared by mixing 8 parts by weight 

of 40 per cent. formaldehyde with 10 of sodium bisulphite 
of 30° B. strength. The hexamethylenamine is obtained 

from 8 parts of formaldehyde and 10 of concentrated 

ammonia. 

CASEIN FOR MERCERISED CREPE. 

According to a German patent process, the fabric is 

printed with casein or albumin, steamed to produce co- 
agulation, passed through a concentrated solution of caustic 

soda (30° to 35° B.), squeezed between rollers to express 

the superfluous lye, hung up for a time to prevent an un- 

due rise of temperature in consequence of the mercerisation 
process, then acidified with dilute hydrochloric acid, washed 

and dried on a tenting frame. 

3 Frxine Zinc WHITE ON COTTON WITH FoRMALDEHYDE. :; 

The use of formaldehyde or formalin in cotton printing : 
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and the zine white is so firmly fixed on the fibre that it will 

stand boiling with soap for a quarter of an hour. Finally, it 

should be noted that the casein colours fixed with formal- 

dehyde are as pure in tone as those obtained with egg 

albumin, whilst considerably lower in price. | 
W. Kay & Schoen print the cotton fabric with a colour 

compounded of 34 parts of zinc white and 14 of casein- 

borax medium: and the goods are afterwards steamed for 

five to ten minutes. In the bottom of the steamer is ar- 

ranged a perforated pipe, through which formaldehyde (40 

per cent.) is admitted in order that it may be vaporised in the 

steam chamber and fix the casein and zinc white on the fibre. 

| CasprN-Macyasta. 

Ten parts of sernideaeael casein, 40 of water and 3 part of 
Magnesia are mixed together for twenty-four hours at the 

= ordinary temperature, and afterwards added to a solution — 

ee 0 3 part of Dern. Wane? in nos ie of. water, the 
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have to be frequently washed, ¢.g., underlinen, clothing, etc. 

At the same time the fabric retains its softness and perme- 

ability to air, and can be washed with soap, benzine, etc., 

without endangering its waterproof properties. The pre-“ 

paration consists of a mixture of about 4 parts of casein 

and 20 of water, stirred up until of about the consistency | 

of cream. ‘To this is gradually added about 5 part of lime 

slaked to powder, which furnishes a greasy fluid mass. At 

the same time 2 parts of neutral soap are dissolved in about 
24 of water and mixed with the casein solution. The fabric 

is impregnated with this mixture, so as to about double its 
original weight, and is then entered in a solution of alu-- 

minium acetate at about 120° to 140° F., which renders the 

casein insoluble and also forms with the alkaline soap an 
insoluble aluminium margarate. Finally, afterhavingentered _ ? 

the fabric in nearly sued ater, it is Bese and ironed. 

ig eas SILK. a a 7 



CHAPTER IX. 

CASEIN FOODSTUFFS. 

It is a well-known fact that animal albumin plays a very 
important part in the food of man; and it may also be 
accepted as proved that man should take one-third of his 
requirements of albuminoids in the form of animal food. In 

this connection, meat is the principal and almost sole form 
of nourishment possible, since eggs, milk and milk products 

cannot have the same importance for dwellers in towns, 
Spanien and sailors, Th bap ins prisoners, and 80 forth, e 

SRat Se ae 
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should have been directed to the discovery of some substitute 

for the scarce commodity, animal albumin. The results of 

these endeavours have been utilised industrially, so that 

there are now on the market a number of preparations com- 

plying more or less with the requirements of the age. These 

requirements are as follows. In the first place, the meat 

substitute must be relatively cheaper than animal albumin. 

Secondly, it must be tasteless, inodorous, of the character of 

flour, and not more than faintly tinged with colour. Thirdly, 

it must be free from micro-organisms, and be capable of keep- 
ing for any length of time without undergoing alteration ; 
and, finally, it must be suitable to and assimilable by the 

organism when taken in considerable amount. 

The first substance coming under consideration as a raw 

material for such preparations is milk, on account of its 

content of casein. The cereals and leguminose are also’ 

highly important, as cheap and readily available materials — 
rich in albumin. The number of such preparations is ex- ; 
tremely large, but only the chief . of seein saga from : casein 

in be Gealt with here. : 
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albumin contained in the product is not coagulable by the 

heat of boiling water. The chief constituents are: fat, 3°5 

to 45 per cent. ; albumin, 70 per cent.; and phosphoric acid, 

1°5 to 2°5 per cent. The flavour is agreeable, and the pre- 

paration is said to be liked. As usual with milk preparations, 

it is mixed with other foods. 

Guttmann’s Nutrient Milk Flowr.—In contrast to the 

other albuminoid preparations, this milk food is a mixture 
of several ingredients. Skim milk casein is mixed with 

prepared carbohydrates, mainly glutin-free oatmeal and a 

' small quantity of aromatic substances. The preparation is 

a fine white powder of agreeable flavour, and its albumin is 

soluble in water. The composition is as follows: dry mat- 
ter, 92°7 per cent., of which about 20 per cent. is albumin, 

65 per cent. carbohydrates, and 4 per cent. fat. It is said 
_ to be very digestible and liked by children and dyspeptics. 

Its chief characteristic is the large proportion of readily di- 
gestible carbohydrates ; and for this reason its i Shapes 

_ might be indicated in suitable cases. 

=  Ranatogee be another casein Sesperakion,: Ii is. / made by E 
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by an albuminous envelope, which is destroyed at higher 

temperatures, thus exposing the contained fat to the air, 

whereas ordinarily it is protected therefrom by the said en- 

velope. Hulactol contains 33°25 per cent. of albumin, 46°3 

per cent. of fat, 14°3 per cent. of carbohydrates, and 4°3 per 

cent. of saline matter. It is a fine white powder, and 

both the albuminoid constituents and the carbohydrates are 

mainly soluble. The preparation is said to have been con- 

sumed by individuals for long periods and in large doses and 

to have been well assimilated, though no definite experiments 
have been reported. On account of its low proportion of 
albuminoids the preparation cannot be classed along with 

others of the same type. 

The method of preparing Dr. Riegel’s Milk Albumin is 
described in the patent specification as follows. The curd is 
precipitated from milk by means of ethylsulphuric acid, in- 
stead of the acids usually employed. This treatment leaves 

_ the casein undecomposed, and throws it down in a compact, 

non-mucinous condition. At the same time it is almost _ 
entirely free from ash constituents at the first precipitation, 

owing to the solubility of the lime sal . 
Pe: she. content of Pe: sulphuric « | 
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Plasmon, formerly known as caseon, is an albuminoid pre- 

paration obtained from milk. Itis a yellowish-white powder, 

of medium fineness, inodorous and with a faint flavour 

resembling sweet milk. It contains 75 to 80 per cent. of 

albumin, 5 to 7 per cent. of sodium carbonate, 5 to 10 per 

cent. of fat and milk sugar. Considerable discussion has 

taken place respecting its probable content of bacteria ; but 

at all events it appears to be free from tubercle bacilli. A 

more important point, however, in connection with plasmon 

is its assimilability ; and on this point opinions are unani- 

mous, all the experiments made having given favourable 

results. Moreover, it has been repeatedly determined that 

casein is equal in nutrient value to lean meat, and is readily © 

absorbed in the intestinal canal. Plasmon can be used in a 

variety of ways. For instance, it can be mixed with an 
equal quantity of sugar, then boiled and eaten in this form ; 

and it can also be advantageously baked into bread along with 

flour. Plasmon solutions may be incorporated with other *_ 
foods without Ht Eevee their flavour i in the a ea dae ee 
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substance. It dissolves in water, forming milky flakes and 

giving an acid reaction. 

CASEIN Foop. 

A casein food, which dissolves without any separation of 

gelatinous casein when boiled in water, is obtained by mixing 
casein or its salts with substances containing albumose or 

peptone. 

SYNTHETIC MILK. 

According to W. Hall’s patent (8th December, 1903) 
synthetic milk is prepared by stirring up an aqueous solution 

of about 10 parts of sodium bicarbonate with 85 parts of 
ordinary dry casein, the mixture being well ground and 

treated with 2 parts of finely powdered calcium chloride, 

following this treatment by incorporating with the product 

about 5 parts of powdered milk sugar and 5 of butter fat Pee 
each 4} yaa ss casein Da see | ; 
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CASEIN PHOSPHATE FOR BAKING. 

To prepare casein phosphate for breadmaking, Hatmaker 

mixes a syrup of monocalcium phosphate (Ca(H,PO,),)— 

free from sulphuric acid—and water with casein that has 

been precipitated from milk by means of an acid and freed 

from milk sugar, salts and soluble impurities by washing 

with water. These ingredients are intimately mixed by 

putting them through a mill, or in any other suitable way, 

and the resulting thick, uniform mass is finally dried at a 

low temperature in vacuo and reduced to powder. 
Another patent by the same inventor relates to the pre- 

paration of a stable, non-hygroscopic compound of casein 

with phosphoric acid, by concentrating an aqueous solution 
of phosphoric acid to a syrupy consistency along with 1 part 
of casein, and then intimately mixing this with the rest of — 

the casein and drying and grinding the product. This may 

be mixed with an equal anantie? of sodium bicarbonate and . 
es a used i in a adenine 
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can be obviated by adding to the dough and casein a portion 

of peptone, albumose (or substances containing the same), 

digestive extracts, albuminoids, or derivatives thereof. 

Hiaerns’s Casein Foon. 

Casein is precipitated from skim milk by hydrochloric — 

acid, the product being dried, ground to powder and mixed 

with flour, rice, grits, tapioca, oatmeal, arrowroot, bran, 

sugar, etc. 

PREPARING SOLUBLE CASEIN COMPOUNDS WITH 

CITRATES. 

Milk casein, in the moist state, is rubbed down with tri- 

sodium citrate, with or without an addition of sodium bicar- 

bonate or trisodium ener and the se estet is dried. 

CASEIN, Foop. 

Milk casein or curd is dissolved and i 

ty i on int 
a: 



CHAPTER X. 

SUNDRY APPLICATIONS OF CASEIN. 

Uses oF CASEIN IN THE PAPER INDUSTRY. 

An important part is played by adhesives in the industries 

wherein paper is employed, both in order to inseparably 

fasten together individual sheets of paper, convert paper pulp 
into a mouldable condition, and also for the application of 
thin layers of colouring matter or other coatings on paper or 
millboard articles. Such coatings may be either matt or 
more or less glossy, but in any event must be able to with- oe : 

aoe stand to s a certain Lapues the ippreioage: of moisture. | ‘For all a 

tale 
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treated in the same way can be used for stereotype matrices, 

and will keep for any length of time, by reason of its hght- 

ness and durability. It is thus evident that the field of 

application open to casein is practically illimitable. 

METACHROMOTYPE PAPER. 

This paper, which is used for transfer pictures, is pre- 

ferably made of a fairly good, lightly sized (if at all) but 

smooth paper, capable of readily absorbing the thin solution 

of casein (preferably prepared with sodium bicarbonate) and 

of softening with similar ease when it has to be released. 

Since imperfectly coating the paper with the adhesive will 

result in a defective impression, it is evident that the coating 

must be perfectly uniform. The operation is best performed 

with a flat brush, the paper being spread on a table and the 

casein solution applied smoothly by working the brush i in one 

_ direction. If necessary the coating is repeated, the brush 

_ being then worked at right angles to the previous direction. _ 
The prepared paper is next hung up to dry on lines in a 

gently warmed room, Paci in a stretched ndition By 
prevent it curling. — c sheets and 

packed, either with 
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Paper pulp was mixed with dissolved casein for twenty 

minutes, and to the mixture was added a solution of alum 

—as in resin sizing—followed by dilute sulphuric acid until 

a faintly acid reaction was produced. In the trials the casein 

was poured on at the same time as the resin soap, or else 

after the latter had been precipitated by aluminium sulphate. 

In general the addition of casein was found to have a favour- 

able influence on the firmness of the paper and on the amount 

of size consumed. Casein can also be used for this purpose 

by itself, and furnishes a coating that will make the paper 

easier to roll up. 

WarEnpRoorina PAPER. 

This process is devised for making paper and fabrics. 

waterproof to such an extent that they will stand protracted | 
exposure to the influence of moisture without losing their 
softness and elasticity. At. the same time they are made one 

superior to paper or fabric coated with caoutchoue, both in n : o 
= pee of meee and freedom from smell. Ja 
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and adding glycerine, syrup, molasses, fats or oils, alone or in 

conjunction, the whole being well mixed. The quantity so 

added depends on the degree of suppleness desired, and is 

preferably about one half of the mass obtained by the afore- 

said precipitation. 

The resulting mass for the first coating can be applied 

to paper or fabric before it has set, and forms a very flex- 

ible, insoluble coating resembling caoutchouc. To make the 

paper keep better it may be at once mounted on fabric by 

pressure, or pressed between two similarly treated sheets or 

roll lengths of paper. Of course the fabric may have been 
impregnated beforehand, or else the joined paper and fabric 

may be treated afterwards. 

To.improve the waterproofing qualities and impart a fine 

gloss, a second coating is applied of any convenient water- 
proof varnish or lacquer. Colouring matters can be incor- 

porated with the first or second coating, according to choice. 

CASEIN Sonvrion: FOR Carina Paper. 
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WATER- AND FIRE-PROOF ASBESTOS PAPER AND BOARD. 

An essential preliminary is to isolate the asbestos by 

chemical means, in order that it may retain its flexibility 

in presence of the subsequently added ingredients, and not 

become brittle. 

This treatment is preferably effected by means of a saline 

solution or dilute glycerine, the latter being more convenient 

in practice. | 

The asbestos is first mixed with 4 to 6 per cent. by weight 
of glycerine, followed by 5 to 10 parts of water. The medium 

formerly used for binding together the fibres of asbestos was 

fish glue (especially in the Ladewig process); but casein will 
accomplish the same purpose more te effectually and at far less 

cost. 

The mixed asbestos and casein ds g-, casein and borax 

solution) is next reduced to fine pulp in a mill. This im- 

pee he in spel a } manner st Po Mee no Pott Lona 
pregnation isolates the asbestos fibres and prepares them 
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pressed, dried in the air, and impregnated with a 1 per cent. 

solution of zinc chloride. It is then redried, passed through 
a 4 to 1 per cent. aqueous solution of resin soap (prepared by 

dissolving the resin soap in spirit and then in water), and 

finally dried again in the air. The appearance is improved 

by calendering. The finished article is elastic and com- 

pletely fire- and water-proof. 

Asbestos millboard is prepared as follows :— 

Whereas long staple asbestos is required for spun articles, 

the short fibres of ordinary quality are more suitable for 

the purpose now in view. The short fibres separated from 

those of longer staple by screening, anterior to the spinning 

process, are also used. The crude asbestos is put through 
an opener to break up the fibres, and the material is then © 

softened with boiling water, after which it is ground in a 

mill of exactly similar type to those employed in paper- 

making. This consists of a long, rectangular, wooden, stone _ s 
or iron trough, filled with water and containing a revolving 

roller provided with steel rails, underneath which is arrange¢ 
- @ massive oaken block inlaid with a row of knives. The 

trough is divided into two parts by entral p n 
ee the asbestos f bres ar | 
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motion to facilitate the draining of the water ; after which it 

is passed: between rollers to squeeze out more of the water. 

By means of an endless belt the pulp is next fed to a second 

pair of rollers, after leaving which it still contains a consider- 

able amount of water. It is cut up into squares, which are 

placed between zinc plates; and a number of these alter- 

nating layers are put into a powerful hydraulic press, after 

leaving which the pulp squares are hung up in a steam- 

heated chamber, to get rid of the remaining moisture. 

Asbestos board can, of course, be made in varying thick- 

nesses. The ordinary makes are composed of 6 to 12 and 

even more layers, placed one above another and united by 

passing them between rollers and in the hydraulic press. 
The usual thicknesses are }, ?, 1, 14, 2, 23, 3, 4, 5 to 10 and 

15 millimetres, and the sheets are ogra 40 Inches m 

length and breadth. 

The chemical composition of the mass varies to an extra- 

iene ordinary degree. Most kinds are greatly adulterated, con- 

"2 = taining net more than 50 er cent. of asberton a that, too, ae 
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this object, the sheets of paper are coated on both sides with 

an ammoniacal solution of casein, laid one on top of the other, 

and at once placed*in heated moulds, the pulp being stamped, 

by means of a press, into a tray or basin of the form most 

suitable for the purpose in view. 

The moulds are made in two halves. In the case of a 

flask or bottle, for instance; the basin is fitted at the top with 

a lug for receiving the stopper, with the neck, and, under- 

neath, the parton which the bottle is to stand. The stamp- 

ing mould is gently warmed before the paper is inserted, so 

that the casein solution sinks more deeply into the pores, 

and at the same time the ammonia has a better chance of 

evaporating. After a short time the paper mass will have 

set hard, and the finished half bottle can be taken out, and 

left in the air to dry completely. These halves are after- 

wards thinned down at the edges where they are to be 

joined, pressed together, cemented with casein glue, and _ 
coated with a thin layer of casein solution inside and out. os 
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Paper of this kind possesses the advantage of great eco- 

nomy in use for schools and designers. In drawing plans, 

for instance, the design can be easily and rapidly removed 

with a damp sponge, and a fresh drawing made at once on 

the same sheet. Such paper forms an excellent substitute 

for the heavy slates used in schools for writing and drawing 

lessons ; and is highly advisable for this purpose, inasmuch 

as it can be made in colours that will not fatigue the eye. 

Nevertheless, it cannot be denied that repeated writing 

and washing soon wears out the protective coating, and that 

the sheets will not last very long, especially under the heavy 

wear to which they are subjected in school work. 

PAPER WRAPPERING FOR FooD, CLOTHING, ETC. 

The customary practice of protecting clothes from the 
_ ravages of moths and other insects by bestrewing the articles 

oe : brane Spee on hee of the aioe smell = : 

with naphthalene, camphor, pepper and so forth when they 
are laid away for some time, is attended with numerous in- 
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several sheets of the prepared paper, or of such paper and 

linen, can be fastened together to make a more or less thick 

and dense material. Finished cardboard goods, boxes, etc., 

can also be covered in this way with such moth paper. It 
is also advantageous to fasten cotton wool on to paper or 

linen by means of the formalin-casein adhesive or by sewing, 
and then impregnate the wadding with formaldehyde. 

If, on the other hand, greater importance is attached to 

the waterproof character of the preparation, this result may — 

be attained in various ways, for instance, by steeping the 

paper with a solution of paraffin in benzol, a solution of 

shellac and borax, alcoholic solutions of resin, or by coating 

with viscose (cellulose tetracetate), either in conjunction 

with dissolved casein or after treatment with the latter. 

Fine fabrics may be waterproofed by the same means or 

with the conjunction of alumina, aluminium mordants, am- 
moniacal copper oxide, oil, etc. ; in any case, however, a 

copious amount of formaldehyde must be used. If the effect 2c 

be found to have weakened by lapse of time, it can be 

ieeha: ee the ee of formalin (40, Pe cent. for- 
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PAINT REMOVER. 

Of late the practice of removing paint by burning is falling 

into desuetude. At the same time, the caustic alkali prepar- 

ations sold for this purpose are attended with numerous 

drawbacks, the ordinary substances of this class having to 

be applied several times over, owing to their tendency to run 

down from the smooth surface of the paint, so that their 

action is delayed. This tendency, however, may be pre- 

vented by mixing the alkali with a very thin solution of 

casein, in the proportion, say, of 5 parts of caustic soda, 10 

of water and 1 of casein solution. The caustic soda is first 

dissolved in the water, and the casein solution is added until 

the preparation is of workable consistency. For use, the 
mass is stirred up well, laid on with a brush, and washed off, 

along with the remains of the paint, in about one to two 
hours’ time. To enable this _ preparation to keep for some 

considerable time, it may receive an addition of } per. cent. : 

she OF carbolic acid and a few Sees of some se oil, eich. ae . 

oil of cloves, sonoma eto. : US a omega or: 
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Casein . ; : ; ‘ 16 parts by weight. 

Soda crystals . ; : ; 6 parts, dissolved in 
Water . ; ; : ; 48 parts, and mixed with 

Ivory black . : fe ae 
Dextrose ; : : ; ‘i oe 

Olive oil . : ; ‘ : 123 ,, 
Iron resinate. . ; ; 5 

This should be further mixed with 5 parts of ferric 

cyanide, dissolved in 1 to 2 parts of oxalic acid and 5 of 

water, the whole being stirred in a suitable stirrer. For 

solid polishes, the proportion of solid ingredients is increased. 

CASEIN PHOTOGRAPHIC PLATES. 

With the invention of the silver bromide dry plate, which 

rendered outdoor photography possible, arose the necessity 
_ for replacing the support (the glass plate) by some material 

_ which, whilst possessing the transparency of glass is” free 

from the ees alee of tect. weight : a 

a ae aa | 
3 --Bndeavours have been 
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with heat. It is made of cellulose pulp board, painted over 

with the following composition :— : 

Slaked lime : é ; ; - 100 parts. 

Casein and sodium hice ionate , , ; 10 

the latter being dissolved in water, stirred up to a pap with 
the hme, and gradually thinned down to the consistency of 

syrup. Four applications are generally sufficient to produce 

a coating of the requisite thickness. 

The sheets may also be dipped in the composition, the 

latter being correspondingly thinned down for this purpose. 

The waterproof character is increased, and a fine gloss im- 
parted, by topping the finished article with a coating of 

shellac and borax solution. 

C ask GLAZE OF CASEIN AND FORMALDEHYDE. 

‘The wooden casks used for the transport and storage of 
wine, beer, etc., are liable to become infested with mould _ 53 | 

ae ane other never v when tying Ryan must there- An 
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soluble in any of the liquids coming under consideration. It 

must not impart to them any taste or smell, and, finally, 

must form a smooth coating resembling glaze, without any 

tendency to crack or peel. 

Such a preparation has been made by the Union Aktien- 

gesellschaft fur Chemische Industrie, of Vienna, in the form 

of a solution of casein and formaldehyde, which is claimed to 

be an efficient substitute for pitching, paraffining or varnish- 

ing beer and wine casks. 

According to this patented process, the casks are lined 

with a small quantity of an ammoniacal solution of casein 

(glue and gelatine), containing a little formaldehyde, this 

mixture being shaken up in the cask for a short time and 

then allowed to drain. The casks are next dried by the 

admission of heated air, and are finally swilled out with 

_ formaldehyde solution, in order to render the film of casein 

t. Devieaity insoluble. _ ce ine 

_ _Exhaustive experiments have aieneseiea that the hase eS 
< will keep, in the casks so treated, Mend as pele as in those 
: ‘ ae lined with pitch. | ae ae Eine: Fi Nae ak nec ener eaae eo: see 

“eee _ The absolutely staunch casein cating prevents c 
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THE PREPARATION OF ARTISTS’ CANVAS. 

Large quantities of canvas are used by artists and scene 

painters. The material is mostly rough linen, more rarely 

jute, and requires—before being used for painting—to be 

coated with some composition that will convert the rough 

surface into a smooth one that is adapted to receive the 

paint. This operation is termed ‘‘ priming,” and the 
material is then known as primed canvas. 

The canvas is required to be perfectly smooth and to 

remain so without alteration. Canvas that would warp 

and get “out of true” would distort the painting, and thus 

cause the latter to lose its artistic value entirely. Since 

artists’ canvas is almost invariably sold in condition ready 

for being stretched on a frame and painted upon, it is 

therefore advisable for the maker of this prepared canvas to 
commence operations by stretching it in a similar manner, 

so that the tension is the same in all directions. : The leer 

i as painting. it on with a wide brash, e 

i priming composition - is. then applied to the surface by 
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The pigments of the painting, which are firmly attached 

to the priming, are constrained to follow this contraction; 

and this phenomenon is first manifested by the disappear- 

ance of the gloss on the picture. Examination of such a 

picture with a strong magnifying-glass reveals the presence 

of innumerable fine cracks all over the surface ; and the end 

of the picture can be predicted with certainty, namely, that | 

it will eventually crack to such an extent as to become quite 

indistinct and worthless as a work of art. 

There is, moreover, another very potent reason against 

the use of varnishes in preparing artists’ canvas, namely, 

that many varnishes are made by the aid of lead prepara- 

tions. It has already been remarked on several occasions 

that lead preparations are particularly susceptible to the 

action of sulphuretted hydrogen, which turns them black ; 

and consequently paintings on such canvases will become ey 

darker coloured in course of time. Sane a 

Many artists’ colours in general use, ‘such as 8 cadmium: aN 

-* yellow ae aune pean and vermilion, owe 
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latter being preferable because prepared on a manufactur- 

ing scale. The casein powder is dissolved in the following 

manner :— 

Thirty parts of clean water are heated in a pan to about 

176° F. and then poured into the kneading and mixing 

machine shown in Fig. 11, which is fitted with an arrange- 

ment for heating the trough. The stirrers having been 

started, 5 parts of casein powder are run in by degrees, 

and in this way a uniform solution is obtained. It will not 

do to add too much powder at a time or to put the casein 
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The neutral wool fat, which exudes from the glands in the 

skin of the sheep, and constitutes the grease permeating the 

wool, is met with in a purified state in commerce. It differs 

from vegetable and animal fats inasmuch as the contained fatty 

acids are not combined with glycerine, but with cholesterin 

and the so-called fatty alcohols. Thanks to this constitution 

the fat is better able to stand the influence of warmth, air 

and light than the other fats of animal or vegetable origin. 

_ It remains perfectly sound even after prolonged exposure to 

atmospheric influences, and unlike the glycerine fats it shows 
no increase of acidity, no rancidity. Another consequence | 

of the peculiar composition of neutral wool fat is its high 

resistance to the action of alkalis and caustic alkaline earths, 

so that, under ordinary conditions, it is unsaponifiable. The 

neutral wool fats are miscible with water, and are able to 
absorb and permanently retain up to twice their own quantity 

of water—a valuable property when the incorporation of 
large quantities of water into a fatty mixture is in question. ne 

Asa rule the neutral wool fats: are Seone the most stable 



SUNDRY APPLICATIONS OF CASEIN. 14] 

treated with alkali are next stirred in, and the whole is 

diluted with another 10 parts of water. | 

For priming canvas out of doors the following method 

is recommended: 10 parts of finely powdered casein soluble 

in water-are intimately mixed with 10 parts.of slaked lime 

and 90 of levigated chalk, and diluted with water to workable 

consistency. | : 

SOLIDIFYING MINERAL OIt. 

Casein and formaldehyde play a special part in the solidi- 

fication of petroleum and other mineral oils. The oil is 

treated with dissolved casein or an alkali salt of same, 

e.g., sodium caseate. According to Helbing & Passmore’s 

Patent Specification, the resulting compound is hardened 
with formaldehyde, and is then insoluble in water ; it has no 
melting-point, but the petroleum can be recovered by dis- 
tillation. The product is similar in colour to the petroleum 

used, but is less transparent. aah ane 
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resin, starch, etc.—fulfil all requirements, and afford sufficient 

means for the manifestation of the individuality of the photo- 
erapher in the production of artistic effects, so also is the 

prospect certain that the means of artistic expression and 

technical advantages in photography can be widened by the 

adoption of new substances as media. 

Among the numerous colloidal amorphous substances 

whose chemical and physical properties indicate the prob- 

ability of their application as photographic media, a place in 

nearly the front rank is occupied by casein, which has already 

formed the subject of investigation for this purpose by various 

photographic chemists. Their experiments have remained 

unsuccessful, owing to the difficulty of overcoming the tech- 

nical imperfections of casein strata for photographic purposes 

to an extent that could make their advantages apparent. 

So far as these experiments have been made public and 
brought to the writer's knowledge, they were all undertaken _ 
with the object, mutatis mutandis, of dissolving casein in os 
alkalis and eaeae this Re eS with the re- 
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papers, either plain or surfaced with baryta. Flexibility was 

readily obtainable by the addition of glycerine to the casein 

solution. The dried papers were then sensitised in the usual 

way, both in neutral silver baths and in those containing 

citric acid. Nevertheless, although the conditions were 

varied in numerous ways, and the papers resembled albumin 

papers in many respects, the film softened, either occasion- 

ally in the toning bath or invariably in fixing or washing, 

and in some cases came off altogether, though this could 

be prevented by using an alum bath before fixing. Some- 

what better results were obtained by using casein solutions 

hardened with formaldehyde, inasmuch as the papers then 

could be toned, fixed and washed. The papers had the same 

_ general character as albumin paper, without any advantages 

over the latter. When sensitised, even in an acid bath, their 

_ keeping properties were very poor, which, indeed, is not sur- 
- prising in view of the presence of the formaldehyde reducing ie 

agent. Further attempts in the same direction v were aban-— vg 
< 3 doned « as. es : and those made with 



144 CASEIN. 

known solvents, whilst it furnishes salts both with metals 

and acids. The alkali caseates are readily soluble in water, 

whilst the compounds with the heavy metals, such as iron, 

copper, silver, etc., are thrown down as insoluble, amorphous, 

flocculent precipitates from the solutions of the alkali salts. 

The dibasicity of casein is revealed by the fact that it 

dissolves to an acid solution when stirred up with water 
and carefully treated with a dissolved alkali, whilst, after 

neutrality is reached, a further quantity of alkali can be 

added before the same appears in excess, that is to say 
before the appearance of an alkaline reaction can be detected. 

The alkali caseate will therefore act as a dibasic salt in 

presence of silver nitrate, normally with the formation of 
silver caseate (presumably containing two atoms of silver) 

and alkali nitrate; and this will invariably occur, no matter 

in what manner the casein and alkali are brought into 
solution. Silver caseate, however, is by far inferior in sta- 

"bility to silver albuminate, inasmuch as the silver oacenis 2 
image is soluble in hypo. healt seo age 

On the other hand, casein dissob es in dilute a ac: ; 
y which solution it can be bal Se aye F 
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mediately and forms a glossy stratum, which, however, is 

still slightly soluble in water. To make it insoluble in water 
and weak acids, it is treated by floating or immersing the 

paper in a solution of common salt or ammonium chloride, 

etc., and this treatment does not deprive the stratum of its 

permeability to aqueous solutions. At the same time, the 
use of a chloride in this operation imparts to the stratum 

the chloride necessary for the subsequent formation of silver 

chloride, without eliminating the citric acid. It is easy, by 
suitably modifying the concentration of the chloride solu- 
tion, to incorporate any desired quantity of chloride in the 

stratum; and since, as already mentioned, the original 

quantity of citric acid is left unaffected, or only washed 

out to a very slight extent by the chloride solution, it 
is possible in this way to adjust the relative proportions of 

chloride and citric acid to any desired extent. The paper 
! prepared in this way will, of course, keep for any length of . : a 

time eckiyie ary eras is effected, the same hee as for 
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soluble when the print comes to be fixed in hypo, etc., that 

obtained in the manner just described remains papell 

intact and tough. The typical purple-brown colour of silver » 

caseate could not be detected anywhere, the print having 

the same bluish or reddish purple tone as the gelatino- 

chloride or collodio-chloride papers. At the same time, the 

character of the prints more nearly resembled that of 

gelatine papers than albuminised papers. Alkali caseates 

and the water-soluble egg albumin of albuminised paper, on 

the other hand, react on silver nitrate to form silver al-— 

buminate and silver caseate respectively. (An analogous 

reaction may be mentioned in the behaviour of citric acid 

and silver nitrate, inasmuch as alkali citrate and silver 

nitrate furnish silver citrate in almost quantitative amount, 

whereas none is formed in the case of the free ens acid 

and silver nitrate.) © a a 

In this manner the utilisation of casein as a ess for oes 

s Page ee anes ey be claimed to have boon accom: 
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metallic haloid, and thereby rendered insoluble, a sufficient 

quantity of the haloid salt for the formation of the silver 
haloid being incorporated in the casein stratum at the same 

time. Chlorides, bromides and iodides, or mixtures of same 

can be used in this way. The resulting stratum is as tough 

as leather, whilst permeable to liquids, and it can be rendered 

as flexible as desired by adding glycerine. It may be sensi- 

tised by a neutral or faintly acid solution of silver nitrate, 

inasmuch as this latter reacts on the metallic haloid in the 

stratum, to form the corresponding silver haloid. According 
as the casein has been fixed with chlorides or bromides, the 

product will be either a faintly sensitive chloride printing-out 

casein stratum or a highly sensitive bromide stratum suitable 

for development. The method, which is specially adapted 
for printing-out papers, is patented. These papers, which 

may be advantageously prepared by the aid of baryta, exhibit 

several valuable Pee which fill a _Josetelt want in 
practice. : oe, 

cate ac eye print fairly ae. in agreeable tones, and are 

oe easily toned i ina tee ae bath, Ww 
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and gelatine emulsion papers, without the tenderness and 

susceptibility to temperature of the latter, both in the wet 

and dry state. 7 

Even if papers prepared in this manner cannot be intro- 

duced into practice, the foregoing observations at any rate 

indicate the way in which the most readily available albu- 

minoid, casein, can be utilised as a medium for photographic 
purposes. 

CASEIN OINTMENT. 

To prepare a drying ointment, pure, dry, pulverised casein 

is dissolved in a mixture of equal parts of dilute ammonia. 

and glycerine. After heating the solution until the ammonia 

has been expelled, the solution may be mixed with fats to 
form an emulsion, which, when applied as an ointment to 

the skin, soon dries to an elastic, oe layer. 

"CLARIFYING hg ce WITH Casiry. 2, aes 
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degree. On the other hand, it has been proved that toilet 

soaps containing casein have behaved better than those with- 

out such addition, and that the added casein acts beneficially 

on the perfumes used by rendering them more pronounced 

and fixing them to a certain extent. Moreover, albuminoid 

washes have a beneficial effect on the skin, so that the use 

of casein seems commendable. 

Casein being insoluble in water, it must be first prepared 

by combining it with alkalis like borax, calcined soda, sodium 
bicarbonate or caustic soda. 

From the practice of working up cows’ milk into toilet 

soap to the use of casein for the same purpose is but a step. 
In. places where ample supplies of moist casein are avail- 

able to the soapmaker, the method of working is fairly simple. 
The casein is placed in a pan fitted with stirrers, and dissolved 
in one of the aforesaid alkali compounds, with constant stir-— 

ring, the solution being added to the finished soap. 
a ee bring” commercial dry casein into suitable condition - ns 

rs ses the same aoe ea it soak be faa with wate ‘containing — 
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smell of ammonia will be noticeable, and this increases when 

the mass is introduced into the hot soap. At the same time 

the liberation of carbonic acid is stimulated by the heat, and 

care must be taken that the soap does not rise and run over 

the top of the pan. 

Another advantage of casein soaps is their greater lather- 

ing power, which is peculiarly desirable in the case of shaving 

soaps. 

For these reasons Antony recommends all soapmakers to 

give casein a trial, as it will probably prove useful to many. 

CASEIN-ALBUMOSE SOAP. 

This soap is prepared from tallow and olive oil by saponi- 
fication with a mixture of caustic soda and caustic potash. 
After salting-out with potassium chloride, a preparation of — 
casein and albumose is incorporated with the soap, which is me 
then superfatted to the extent of 7 ieee cent. This as ma por. 

a be a in place of c casein Sept Bes eas 
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acid, or better still, by an acid forming soluble lime salts, 

such as ethylsulphuric acid, lactic acid or acetic acid. The 

precipitate is washed and dissolved in a solution of alkali. 

The entire process is then repeated several times over, the 

casein being finally dissolved in ammonia, treated with benzine 
or chloroform to extract fat, and then filtered through dia- 

tomaceous earth or the like. The resulting solution may 

be used per se or treated with an acid to throw down the 

casein. 

WATERPROOF CASEIN. 

When a circa 5 per cent. solution of sodium caseate is 
mixed with formaldehyde no coagulation occurs, the solution 

remaining clear and fluid for a long time. If this solution 

be poured out on a sheet of glass, zine, paper, etc., or left to 7 2 

ary, an insoluble film of casein is obtained. © ee 

_ Another way, is to ‘preparg, a solution containing about 7 



CHAPTER XI. 

CASEIN COMPOUNDS. 

In view of the extensive general application of casein it is 

not surprising that many attempts have been made to obtain 

compounds of this substance with chemical elements, for a 
variety of purposes. In addition to those already described 

are a number of others, which, together with their mode of 

preparation, are given below. 
To prepare compounds of casein with iodine the two sub- ve 

stances are intimately mixed and warmed. The re is se 

| co are used in medicine (German patent, 7 | 
Dr. Bernstein ree epares ) 
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A medicinal food is prepared by the patent process of the 

Chemische Fabrik Rhenania, in which a solution of casein 

in very weak phosphoric acid is precipitated by a primary 

phosphate, the precipitate being freed from the excess of 

acid by washing with a solution of the same phosphate. 

With salicylates casein forms soluble compounds, which 

should find an application in therapeutics by reason of the 

readiness with which they are absorbed and their insignificant 

irritation of the mucous membrane of the stomach. 

To prepare water-soluble compounds of casein with 
alkaloids, the latter—in alcoholic or other solution—are | 

allowed to act on dry or moist acid-free casein. 

According to Knoll & Co.’s patent, compounds of casein 

with an organic acid containing phosphorus and nitrogen 

are obtained by digesting casein with pepsin chloride, neu- 
tralising the filtrate with sodium carbonate, and treating it 

with i iron-ammonium alum. On heating, the iron compound 

of caseic acid separates | out. This iron salt i is, soluble ; in SS a8 

ne ae intestinal | juices. : 
5 J compounds of casein 
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iad term “‘argentumcasein’’. This is able to form salts and 

contains silver in complex combination, not as an ion. 

Compounds of arsenic and casein are prepared in the 

same way as those of the heavy metals, and lke them are 

used medicinally. 

Alkali salts and the potassiwm salt of casein are obtained 

as dry powders by concentrating, im vacuo, solutions of casein 

in caustic alkalis, alkali carbonates, sodium phosphate or milk 

of lime. According to Imray’s patent, a solid silver-casein 

compound of this kind, which does not furnish any precipi- 

tate when its aqueous solution is treated with albumin or 

salt, is obtained by mixing a solution of silver nitrate [or 

other salt of silver with a neutral solution of an alkali 

caseate, and evaporating the mixture to dryness in vacuo. 

The Casein Company of America (U.S. Patent, 717,085). 
prepares a casein compound that forms a thin solution © 

with a relatively small quantity of water. This is effected on: 
< by ye nas Sacambbud with casein, é. Jen 3 in the pe 0 
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paring compounds of Acrolein with starch, dextrin, gums, or 

proteids, e.g., casein, for therapeutic purposes. 

Casein acts as a weak acid and forms salts which are 

neutral toward phenolphthalein, but alkaline towards litmus. 

By Liebrecht and Rohmann’s patented process not only are 

these neutral lime and sodium compounds prepared, but also 

solid casein compounds of alkalis and alkaline earths, with an 

acid reaction. To do this the acidity of the casein is determined 

with phenolphthalein, and the casein is then dissolved in the 
calculated quantity of alkali and the solution concentrated in 

vacuo. The resulting neutral compounds are well adapted for 

painting, whilst the compounds acid to phenolphthalein are 

of special importance for dietetic and similar purposes. 
The ammoniwm compound and the hydrochloric acid com- 

pound of casein can be prepared (German patent, 84,682) 

direct in the solid form by passing gaseous ammonia or hydro- 
Chloric acid over finely powdered dry casein ; or by suspending 

the latter in some liquid (e.g., alcohol, ether, ligroin orbenzol) 

Ess in which iti is iets insoluble, sae Beane it with one: e of we 
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Application of Pigments: Pastels and Crayons, Water Colour, Tempera Painting, Fresco, 
Encaustic Painting, Oil-colour Painting, Keramic Art, Enamel, Stained and Painted Glass, 
Mosaic—Inorganic Pigments. White Lead—Zinc White—Enamel White—Whitening— 
Red Lead—Litharge—Vermilion—Royal Scarlet—The Chromium Greens—Chromates of Lead, 
Zinc, Silver and Mercury—Brunswick Green—The Ochres—Indian Red—Venetian Red— 
Siennas and Umbers—Light Red—Cappagh Brown—Red Oxides—Mars Colours—Terre Verte 
—Prussian Brown—Cobalt Colours—Cceruleum— Smalt—Copper Pigments—Malachite— 
Bremen Green—Scheele’s Green—Emerald Green — Verdigris—Brunswick Green—Non- 
arsenical Greens—Copper Blues—Ultramarine—Carbon Pigments—Ivory Black—Lamp Black 
—Bistre—Naples Yellow—Arsenic Sulphides: Orpiment, Realgar—Cadmium Yellow— 
Vandyck Brown—Organic Pigments. Prussian Blue—Natural Lakes—Cochineal—Carmine 
—Crimson— Lac Dye— Scarlet — Madder — Alizarin—Campeachy—Quercitron—Rhamnus— 
Brazil Wood—Alkanet—Santal Wood—Archil—Coal-tar Lakes—Red Lakes—Alizarin Com- 
pounds—Orange and Yellow Lakes—Green and Blue Lakes—Indigo—Dragon’s Blood— 
Gamboge—Sepia—Indian Yellow, Puree—Bitumen. Asphaltum, Mummy—Index. 

THE MANUFACTURE OF PAINT. A Practical Handbook 
for Paint Manufacturers, Merchants and Painters. By J. CRUICKSHANK 
SmitH, B.Sc. Demy 8vo. 200 pp. Sixty Illustrations and One Large 
Diagram. Price 7s. 6d.; India and Colonies, 8s. ; Other Countries, 
8s. 6d.; strictly net. eee 

> Contents. 
Preparation of Raw Material—Storing of Raw Material—Testing and Valuation of Raw 
Material—Paint Plant and Machinery—The Grinding of White Lead—Grinding of White 
Zinc—Grinding of other White Pigments—Grinding of Oxide Paints—Grinding of Staining 
Colours—Grinding of Black Paints—Grinding of Chemical Colours—Yellows—Grinding « 
Chemical Colours—Blues—Grinding Greens—Grinding Reds—Grinding Lakes—Grindi 

_ Colours in Water—Grinding Colours in Turpentine—-The Uses of Paint—Testin 
Paints— Economic Considerations—Index, = 
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THE MANUFACTURE OF MINERAL AND LAKE 
PIGMENTS. Containing Directions for the Manufacture 
of all Artificial, Artists and Painters’ Colours, Enamel, Soot and Me- 
tallic Pigments. A Text-book for Manufacturers, Merchants, Artists 
and Painters. By Dr. Jos—EF BERscH. Translated by A. C. WRIGHT, 
M.A. (Oxon.), B.Sc. (Lond.). Forty-three Illustrations. 476 pp., demy 
Svo. Price 12s. 6d.; India and Colonies, 13s. 6d.; Other Countries, 
15s. ; strictly net. 

Contents. 

Introduction—Physico-chemical Behaviour of Pigments—Raw Materials Employed in 
the Manufacture of Pigments—Assistant Materials—Metallic Compounds—The Manufacture 
of Mineral Pigments—The Manufacture of White Lead—Enamel White—Washing Apparatus 
—Zinc White—Yellow Mineral Pigments—Chrome Yellow— Lead Oxide Pigments — 
Other Yellow Pigments—Mosaic Gold—Red Mineral Pigments—The Manufacture of Ver- 
milion—Antimony Vermilion—Ferric Oxide Pigments—Other Red Mineral Pigments—Purple 
of Cassius—Blue Mineral Pigments—Ultramarine— Manufacture of Ultramarine — Blue 
Copper Pigments—Blue Cobalt Pigments—Smalts—Green Mineral Pigments—Emerald 
Green—Verdigris—Chromium Oxide—Other Green Chromium Pigments—Green Cobalt Pig- 
ments—Green Manganese Pigments—Compounded Green Pigments—Violet Mineral Pig- 
ments—Brown Mineral Pigments—Brown Decomposition Products—Black Pigments—Manu- 
facture of Soot Pigments—Manufacture of Lamp Black—The Manufacture of Soot Black 
without Chambers—Indian Ink—Enamel Colours—Metallic Pigments—Bronze Pigments— 
Vegetable Bronze Pigments. 

PIGMENTS OF ORGANIC ORIGIN—Lakes—Yellow Lakes—Red Lakes—Manufacture of 
Carmine—The Colouring Matter of Lac—Safflower or Carthamine Red—Madder and 
its Colouring Matters—Madder Lakes— Manjit (Indian Madder)—Lichen Colouring Matters— 
Red Wood es—The Colouring Matters of Sandal Wood and Other Dye Woods—Blue 
Lepeid ag Carmine—The Colouring Matter of Wood—Green Lakes—Brown Organic 
Pigments—Sap Colours—Water Colours—Crayon fectionery Colours—The Preparation 
of Pigments for Painting—The Examination of Pi ts—Examination of Lakes—The 
Testing of Dye-Woods—The Design of a Colour Wo mmercial Names of Pigments— 
Ae ix: Conversion of Metric to English Weights and Measures— Centigrade and Fahrenheit 

ermometer Scales—Index. 

_ RECIPES FOR THE COLOUR, PAINT, VARNISH, OIL, 
_ §OAP AND DRYSALTERY TRADES. Compiled by 

os NALYTICAL CHEMIST. 350 pp. 
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CASEIN. By Rosert Scuerer. Translated from the German 
by Cuas. SALTER. With 11 Illustrations. 160 pp. Price 7s. 6d.; 
India and Colonies, 8s.; Other Countries, 8s. 6d.; net. 

Contents. 

Casein, its Composition and Properties—Preparation and Purification—Casein Water- 
Paints—Casein Putties and Adhesives—Casein Plasters and Pastes—Casein in the Textile 
Industry—Casein Foodstuffs—Various Uses of Casein as Paper, Pulp, etc. 

SIMPLE METHODS FOR TESTING PAINTERS’ 
MATERIALS. By A. C. Wricut, M.A. (Oxon.), B.Sc. 
(Lond.). Crown 8vo. 160 pp. Price 5s.; India and British Colonies, 
5s. 6d.; Other Countries, 6s.; strictly net. 

Contents. 
Necessity for Testing —Standards—Arrangement—The Apparatus—The Reagents — 

Practical Tests—-Dry Colours—Stiff Paints—Liquid and Enamel Paints—Oil Varnishes— 
Spirit Varnishes—Driers—Putty—Linseed Oil—Turpentine—Water Stains—The Chemical 
Examination—Dry Colours and Paints—White Pigments and Paints—Yellow Pigments and 
Paints—Blue Pigments and Paints—Green Pigments and Paints—Red Pigments and Paints— 
Pecos Pigments and Paints—Black Pigments and Paints—Oil Varnishes—Linseed Oil— 
urpentine. 

IRON -CORROSION, ANTI- FOULING AND ANTI. 
CORROSIVE PAINTS. Translated from the German of 
Louis Epcar Anpis. Sixty-two Illustrations. 275 pp. Demy 8vo. 
Price 10s. 6d.; India and Colonies, 11s.; Other Countries, 12s. ; 
strictly net. brie 
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Linseed Oil, etc.—Testing Paints—Use of Tar for Paint 
Linseed Varnish—Chinese Wood Oil—Lead Miseente treet 
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Varnishes and Drying Oils. 
OIL CRUSHING, REFINING AND BOILING, THE 

MANUFACTURE OF LINOLEUM, PRINTING AND 
LITHOGRAPHIC INKS, AND INDIA-RUBBER 
SUBSTITUTES. By Joun Geppes MclIntosu. Being 
Volume I. of the Second, greatly enlarged, English Edition, in three 
Volumes, of ‘‘ The Manufacture of Varnishes and Kindred Industries,”’ 
based on and including the work of Ach. Livache. Demy 8vo. 150 pp. 
29 Illustrations. 1905. Price 7s. 6d.; Colonies, 8s.; Other Countries, 
8s. 6d. ; strictly net. Post free. 

i 

Contents. 

Oil Crushing and Refining ; Oil Boiling—Theoretical and Practical; Linoleum Manufacture; 
Printing Ink Manufacture; Rubber Substitutes; The Manufacture of Driers ; The Detection 
of Adulteration in Linseed and other Drying Oils by Chemical, Physical and Organoleptic 
Methods. 

DRYING OILS, BOILED OIL AND SOLID AND 
LIQUID DRIERS. By L.E. Anp&és. Expressly Written 
for this Series of Special Technical Books, and the Publishers hold 
the Copyright for English and Foreign Editions. Forty-two Illustra- 
tions. 342 pp. Demy 8vo. Price 12s. 6d.; India and Colonies, 
13s. 6d.; Other Countries, 15s.; strictly net: 
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TECHNOLOGY OF PETROLEUM: Oil Fields of. the 
World—Their History, Geography and Geology—Annual Production 
and Development—Oil-well Drilling—Transport. By HENry NEv- 
BERGER and HENRY NoaLuat. Translated from the French by J. G. 
McINTosH. 550 pp. 153 Illustrations. 26 Plates. Super Royal 8vo. 
Price 21s.; India and Colonies, 22s.; Other Countries, 23s. 6d. ; 
strictly net. 

Contents. 

Study of the Petroliferous Strata—Petroleum—Definition—The Genesis or Origin of 
Petroleum—The Oil Fields of Galicia, their History—Physical Geography and Geology of 
the Galician Oil Fields—Practical Notes on Galician Land Law—Economic Hints on Working, 
etc.—Roumania—History, Geography, Geology—Petroleum in Russia—History—Russian 
Petroleum (continued)—Geography and Geology of the Caucasian Oil Fields—Russian Petro- 
leum (continued)—The Secondary Oil Fields of Europe, Northern Germany, Alsace, Italy, etc.— 
Petroleum in France—Petroleum in Asia—Transcaspian and Turkestan Territory—Turkestan 
—Persia—British India and Burmah—British Burmah or Lower Burmah—China—Chinese 
Thibet—Japan, Formosa and Saghalien—Petroleum in Oceania—Sumatra, Java, Borneo— 
Isle of Timor—Philippine Isles—New Zealand—The United States of America—History— 
Physical Geology and Geography of the United States Oil Fields—Canadian and other North 
American Oil Fields—Economic Data of Work in North America—Petroleum in the West 
Indies and South America—Petroleum in the French Colonies. 

Excavations—Hand Excavation or Hand Digging of Oil Wells. 
Methods of Boring. 
Accidents—Boring Accidents—Methods of preventing them—Methods of remedying them 

—Explosives and the use of the “ Torpedo” Levigation—Storing and Transport of Petroleum 
—General Advice—Prospecting, Management and carrying on of Petroleum Boring Operations. 

General Data—Customary Formulz—Memento. Practical Part. General Data ~ 
pearing on Petroleum—Glossary of Technical Terms used in the Petroleum Industry—Copious 
ndex. 

THE PRACTICAL COMPOUNDING OF OILS, TAL- 
LOW AND GREASE FOR LUBRICATION, ETC. 

Contents. 
Introductory Remarks on the General Nomenclature of Oils, Tallow and Greases 

suitable for Lubrication—Hydrocarbon Oils— and Fish Oils— Compound 

Gre : tion—C and : es 
aste Fats, Oils, Tank Bottoms, Drainings of Barrels ara Druike: Pickings 

Up, Dregs, etc.—The Fixing and Cleaning of Appendix and sy 
General nformatio . tik Srey hit ait ne in ee 



7 

THE OIL MERCHANTS’ MANUAL AND OIL TRADE 
READY RECKONER. Compiled by Frank F. SHERRIFF. 
Second Edition Revised and Enlarged. Demy 8vo. 214 pp. 1904. 
With Two Sheets of Tables. Price 7s. 6d.; India and Colonies, 8s. ; 
Other Countries, 8s. 6d. ; strictly net. 

Contents. 
Trade Terms and Customs—Tables to Ascertain Value of Oil sold per cwt. or ton—Specific 

Gravity Tables—Percentage Tare Tables—Petroleum Tables—Paraffine and Benzoline Calcu- 
lations—Customary Drafts—Tables for Calculating Allowance for Dirt, Water, etc.—Capacity 
of Circular Tanks Tables, etc., etc. 

THE CHEMISTRY OF ESSENTIAL OILS AND ARTI- 
FICIAL PERFUMES. By Ernest J. Parry, B.Sc. 
(Lond.), F.I.C., F.C.S. 411 pp. 20 Illustrations. Demy 8vo. Price 
12s. 6d.; India and Colonies, 13s. 6d.; Other Countries, 15s.; 
strictly net. 

; Contents. 
The General Properties of Essential Oils—Compounds occurring in Essential Oils 

—The Preparation of Essential Oils—The Analysis of Essential Oils—Systematic 
Study of the Essential Oils—Terpeneless Oils—The Chemistry of Artificial Perfumes 
—Appendix: Table of Constants—Index. 

VEGETABLE FATS AND OILS: Their Practical Prepara- 
tion, Purification and Employment for Various Purposes, their Proper- 
ties, Adulteration and Examination. Translated from the German of 
Louis Epcar AND&Es. Ninety-four Illustrations. 340 pp. Second 
Edition. Demy 8vo. Price 10s. 6d.; India and Colonies, 11s.; Other 

‘Countries, 12s.; strictly net. 
Contents. 

General Properties—Estimation of the Amount of Oil in Seeds—The Preparatino 
of Vegetable Fats and Oils—Apparatus for Grinding Oil Seeds and Fruits—Installation 
of Oil and Fat Works—Extraction Method of Obtaining Oils and Fats—Oil Extraction 
Installations—Press Moulds—Non-dryin bat oa Oils—Vegetable drying Oils— 
Solid Vegetable Fats—Fruits Yielding Oils and Fats—Wool-softening Oils—Soluble Oils— 
Treatment of the Oil after Leaving the Press—Improved Methods of Refining—Bleaching 
Fats and Oils—Practical Experiments on the Treatment of Oils with regard to Refining and 
Bleaching—Testing Oils and Fats. : 

SOAPS. A Practical Manual of the Manufacture of Domestic, 
Toilet and other Soaps. By GreorGE H. Hurst, F.C.S. 390 pp. 
66 Illustrations. Price 12s. 6d.; India and Colonies, 13s. 6d.; Other 
Countries, 15s.; strictly net. pe NOa reer 
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Cosmetical Preparations. 
COSMETICS : MANUFACTURE, EMPLOYMENT 

AND TESTING OF ALL COSMETIC MATERIALS 
AND COSMETIC SPECIALITIES. Translated 
from the German of Dr. THEODOR KOLLER. Crown 8vo. 262 pp. 
Price 5s.; India and Colonies, 5s. 6d.; Other Countries, 6s. net. 

Contents. 
Purposes and Uses of, and Ingredients used in the*Preparation of Cosmetics—Preparation of 

Perfumes by Pressure, ‘Distillation, Maceration, Absorption or Enfleurage, and Extraction 
Methods—Chemical and Animal Products used in the Preparation of Cosmetics—Oils and Fats 
used 'in the Preparation of Cosmetics—General Cosmetic Preparations—Mouth Washes and 
Tooth Pastes—Hair Dyes, Hair Restorers and Depilatories—Cosmetic Adjuncts and 
Specialities—Colouring Cosmetic Preparations—Antiseptic Washes and Soaps—Toilet and 
Hygienic Soaps—Secret Preparations for Skin, Complexion, Teeth, Mouth, etc.—Testing and 
Examining the Materials Employed in the Manufacture of Cosmetics—Index. 

Glue, Bone Products and 
Manures. 

GLUE AND GLUE TESTING. By Samuet Ripgat, D.Sc. 
(Lond.), F.I.C. Fourteen Engravings. 144 pp. Demy 8vo. Price 
10s. 6d.; India and Colonies, 1ls.; Other Countries, 12s.; strictly net. 

Contents. 
Constitution and Properties: Definitions and Sources, Gelatine, Chondrin and Allied 

Bodies, Physical and Chemical Properties, Classification, Grades and Commercial Varieties 
—Raw Materials and Manufacture: Glue Stock, Lining, Extraction, Washing and Clari- 
fying, Filter Presses, Water Supply, Use of Alkalies, Action of Bacteria and of Antiseptics, 

of Glue: Selection and Preparation or Use, Carpentry, vances os Paper-Making, Book- 
binding, Printing Rollers, Hectographs, Match ies arent 6? General Cs Substitutes for > 
other Materials, Artificial Leather and Caoutchouc—Gelatine Charactera, Liquid 
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Chemicals, Waste Products and 

Agricultural Chemistry. 

REISSUE OF CHEMICAL ESSAYS OF C. W. 
SCHEELE. First Published in English in 1786. Trans- 
lated from the Academy of Sciences at Stockholm, with Additions. 300 
pp. Demy8vo. Price 5s.; India and Colonies, 5s. 6d. ; ; Other Countries, 
6s.; strictly met. 

Contents. 
Memoir: C. W. Scheele and his work (written for this edition by J. G. McIntosh)—On 

Fluor Mineral and its Acid—On Fluor Mineral—Chemical Investigation of Fluor Acid, 
with a View to the Earth which it Yields, by Mr. Wiegler—Additional Information 
Concerning Fluor Minerals —On Manganese, Magnesium, or Magnesia Vitrariorum—On 
Arsenic and its Acid—Remarks upon Salts of Benzoin—On Silex, Clay and Alum—Analysis 
of the Calculus Vesical—Method of Preparing Mercurius Dulcis Via Humida—Cheaper and 
more Convenient Method of Preparing Pulvis Algarothi—Experiments upon Molybdzna 
—Experiments on Plumbago—Method of Preparing a New Green Colour—Of the De- 
composition of Neutral Salts by Unslaked Lime and Iron—On the Quantity of Pure Air which 
is Daily Present in our Atmosphere—On Milk and its Acid—On the Acid of Saccharum Lactis 
—On the Constituent Parts of Lapis Ponderosus or Tungsten—Experiments and Observations 
on Ether—Index. 

THE MANUFACTURE OF ALUM AND THE SUL- 
PHATES AND OTHER SALTS OF ALUMINA AND 
IRON. Their Uses and Applications as Mordants in Dyeing 
and Calico Printing, and their other Applications in the Arts, Manufac- 
tures, Sanitary Engineering, Agriculture and Horticulture. Translated 
from the French of LuciIEN GESCHWIND, 195 Illustrations. 400 pp. 
Royal 8vo. Price 12s. 6d.; India and tate 13s. 6d.; Other 
Countries, eal ; strictly net. 

Contents. | 
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ANALYSIS OF RESINS AND BALSAMS. Translated 
from the German of Dr. KARL DIETERICH. Demy 8vo. 340 pp. 
Price 7s. 6d.; India and Colonies, 8s.; Other Countries, 8s. 6d.; 
strictly net. 

Contents. 
Definition of Resins in General—Definition of Balsams, and especially the Gum Resins— 

External and Superficial Characteristics of Resinous Bodies—Distinction between Resinous 
Bodies and Fats and Oils—Origin, Occurrence and Collection of Resinous Substances— 
Classification—Chemical Constituents of Resinous Substances—Resinols—Resinot Annols— 
Behaviour of Resin Constituents towards the Cholesterine Reactions—Uses and Identi- 
fication of Resins—Melting-point—Solvents—Acid Value—Saponification Value—Resin Value 
—Ester and Ether Values—Acetyl and Corbonyl Value—Methyl Value—Resin Acid— Syste- 
matic Résumé of the Performance of the Acid and Saponification Value Tests. 

Balsams — Introduction — Definitions—Canada Balsam—Copaiba Balsam — Angostura 
Copaiba Balsam — Babia Copaiba Balsam — Carthagena Copaiba Balsam — Maracaibo 
Copaiba Balsam—Maturin Copaiba Balsam—Gurjum Copaiba Balsam—Para Copaiba Balsam 
—Surinam Copaiba Balsam—West African Copaiba Balsam—Mecca Balsam—Peruvian 
Balsam—Tolu Balsam—Acaroid Resin—Amine—Amber—African and West Indian Kino— 
Bengal Kino—Labdanum—Mastic—Pine Resin—Sandarach—Scammonium—Shellac—Storax 
—Adulteration of Styrax Liquidus Crudus—Purified Storax—Styrax Crudus Colatus—Taca- 
mahac—Thapsia Resin— Turpentine—Chios Turpentine — Strassburg Turpentine—Turpeth 
Turpentine. Gum Resins—Ammoniacum—Bdellium—Euphorbium — Galbanum—Gamboge 
—Lactucarium—Myrrh—Opopanax—Sagapenum—Olibanum or Incense—Acaroid Resin— 
Amber—Thapsia Resin—Index. 

MANUAL OF AGRICULTURAL CHEMISTRY. By 
HERBERT INGLE, F.I.C., Lecturer on Agricultural Chemistry, the 
Yorkshire College; Lecturer in the Victoria University. 388 pp. 11 
Illustrations. Demy 8vo. Price 7s. 6d.; India and Colonies, 8s.; 
Other Countries, 8s. 6d. net. 

Contents. 
Introduction—The ig aT Soil—The Reactions occurring in Soils—The 

Analysis of Soils—Manures, Natural—Manures (continued)—The Analysis of Manures—The 
Constituents of Plants—The Plant—Crops —The Animal—Foods and Feeding—Milk and Milk 
Products—The Analysis of Milk and Milk Products—Miscellaneous Products used in Agri- 
culture—Appendix—Index. ite) ; 
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Writing Inks and Sealing Waxes. 
INK MANUFACTURE : Including Writing, Copying, Litho- 

graphic, Marking, Stamping, and Laundry Inks. By SicmuNnD LEHNER, 
Three lilustrations. Crown 8vo. 162pp. Translated from the German 
of the Fifth Edition. Price 5s.; India and Colonies, 5s. 6d.; Other 
Countries, 6s.; net. 

Contents. 
Varieties of Ink—Writing Inks—Raw Materials of Tannin Inks—The Chemical Constitution 

of the Tannin Inks—Recipes for Tannin Inks—Logwood Tannin Inks—Ferric Inks—Alizarine 
Inks—Extract Inks—Logwood Inks—Copying Inks—Hektographs—Hektograph Inks—Safety 
Inks—Ink Extracts and Powders—Preserving Inks—Changes in Ink and the Restoration of 
Faded Writing—Coloured Inks—Red Inks—Blue Inks—Violet Inks—Yellow Inks—Green 
Inks—Metallic Inks—Indian Ink—Lithographic Inks and Pencils—Ink -Pencils—Marking Inks 
—Ink Specialities—Sympathetic Inks—Stamping Inks—Laundry or Washing Blue—Index. 

SEALING-WAXES, WAFERS AND OTHER ADHES- 
IVES FOR THE HOUSEHOLD, OFFICE, WORK- 
SHOP AND FACTORY. By H. C. Sranpace. Crown 
8vo. 96 pp. Price 5s.; India and Colonies, 5s. 6d.; Other Countries, 
6s.; strictly net. 

Contents. 
Materials Used for Making Sealing-Waxes—The Manufacture of Sealing-Waxes— 

Wafers—Notes on the Nature of the Materials Used in Making Adhesive Compounds—Cements 
for Use in the Household—Office Gums, Pastes and Mucilages—Adhesive Compounds for 
Factory and Workshop Use. 

Lead Ores and Compounds. 
LEAD AND ITS COMPOUNDS. By Tuos. Lampert, 

Technical and Consulting Chemist. Demy 8vo. 226 pp. Forty IIlus- 
trations. Price 7s. 6d.; India and Colonies, 8s.; Other Countries, 
8s. 6d.; net. Plans and Diagrams. | ee 
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Industrial Uses of Air, Steam and 

Water. 
DRYING BY MEANS OF AIR AND STEAM. Explana- 

tions, Formulz, and Tables for Use in Practice. Translated from the 
German of E. HAUSBRAND. Two folding Diagrams and Thirteen Tables. 
Crown 8vo. 72 pp. Price 5s.; India and Colonies, 5s. 6d.; Other. 
Countries, 6s.; strictly net. 

Contents. 

British and Metric Systems Compared—Centigrade and Fahr. Thermometers—Estimation 
of the Maximum Weight of Saturated Aqueous Vapour which can be contained in 1 kilo. 
of Air at Different Pressure and Temperatures—Calculation of the Necessary Weight and 
Volume of Air, and of the Least Expenditure of Heat, per Drying Apparatus with Heated 
Air, at the Atmospheric Pressure: A, With the Assumption that the Air is Completely Satur- 
ated with Vapour both before Entry and after Exit from the Apparatus—B, When the 
Atmospheric Air is Completely Saturated before entry, but at its exit is only 2, 4 or } Saturated 
—C, When the Atmospheric Air is not Saturated with Moisture before Entering the Drying 
Apparatus—Drying Apparatus, in which, in the Drying Chamber, a Pressure is Artificially 
Created, Higher or Lower than that of the Atmosphere—Drying by Means of Superheated 
Steam, without Air—Heating Surface, Velocity of the Air Current, Dimensions of the Drying 
Room, Surface of the Drying Material, Losses of Heat—Index. 

(See also “‘ Evaporating, Condensing and Cooling Apparatus,” p. 27.) 

PURE AIR, OZONE AND WATER. A Practical Treatise 
of their Utilisation and Value in Oil, Grease, Soap, Paint, Glue and 
other Industries. By W. B. CoweELi. Twelve Illustrations. Crown 
8vo. 85 pp. Price 5s.; India and Colonies, 5s. 6d.; Other Countries, 
6s.; strictly net. 

ee ea Contents. 
Atmospheric Air; Lifting of Liquids; Suction Process; Prepari 

Air; Whit 
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X Rays. 
PRACTICAL X RAY WORK. By Frank T. Appyman, 

B.Sc. (Lond.), F.I.C., Member of the Roentgen Society of London; 
Radiographer to St. George’ s Hospital; Demonstrator of Physics and 
Chemistry, and Teacher of Radiography in St. George’s Hospital 
Medical School. Demy 8vo. Twelve Plates from Photographs of X Ray 
Work. Fifty-two Illustrations. 200 pp. Price 10s. 6d.; India and 
Colonies, 11s.; Other Countries, 12s.; strictly net. 

Contents. 
Historical—Work leading up to the Discovery of the X Rays—The Discovery—Appara= 

tus and its Management—Electrical Terms—Sources of Electricity—Induction Coils— 
Electrostatic Machines—Tubes—Air Pumps—Tube Holders and Stereoscopic Apparatus— 
Fluorescent Screens—Practical X_Ray Work—Installations—Radioscopy—Radiography— 
X Rays in Dentistry—X Rays in Chemistry—X Rays in War—Index. 

List of Plates 
F vontispiece—Congenital Dislocation of Hip-Joint. Ae, Needle in Finger.—II., Needle in 

Foot.—III., Revolver Bullet in Calf and Leg.—IV., A Method of Localisation. i Stellate 
Fracture of Patella showing shadow of “ Strapping ”.—VI., Sarcoma.—VIL., Six-weeks-old 
Injury to Elbow showing new Growth of Bose, NII, Old Fracture of Tibia and Fibula 
badly set.—IX., Heart Shadow.—X., Fractured Femur ‘showing Grain of Splint—XI., Bar- 
rell’s Method of Localisation. 

India-Rubber and Gutta Percha. 
INDIA-RUBBER AND GUTTA PERCHA. Translated 

from the French of T. SEELIGMANN, G. LAMy TORVILHON and H. 
_ FALCONNET by JoHN GEDDES McINTOosH. Royal 8vo. 

| [Out of print. Second Edition in preparation. 
Contents. 

SNe Rabe Hotauical Origin Ce a teatiodas Culture and Acclimation a 
- the Different Spezies of India-Rubber Plants—Methods of Obtaining the Latex—Methods 
of hig “ve ts Raw or Crude Chemical Properties of 1 fe Goons Commercial S ee, eee 
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Contents. 

Introduction. The Rise and Progress of the Potter’s Art—Bodies. China and Porcelain 
Bodies, Parian Bodies, Semi-porcelain and Vitreous Bodies, Mortar Bodies, Earthenwares 
Granite and C.C. Bodies, Miscellaneous Bodies, Sagger and Crucible Clays, Coloured 
Bodies, Jasper Bodies, Coloured Bodies for Mosaic Painting, Encaustic Tile Bodies, Body 
Stains, Coloured Dips—Glazes. China Glazes, Ironstone Glazes, Earthenware Glazes, 
Glazes without Lead, Miscellaneous Glazes, Coloured Glazes, Majolica Colours—Gold and 
Gold Colours. Gold, Purple of Cassius, Marone and Ruby, Enamel Coloured Bases, 
Enamel Colour Fluxes, Enamel Colours, Mixed Enamel Colours, Antique and Vellum 
Enamel Colours, Underglaze Colours, Underglaze Colour Fluxes, Mixed Underglaze Colours, 
Flow Powders, Oils and Varnishes—Means and Methods. Reclamation of Waste Gold, 
The Use of Cobalt, Notes on Enamel Colours, Liquid or Bright Gold—Classification and 
Analysis. Classification of Clay Ware, Lord Playfair’s Analysis of Clays, The Markets of 
the World, Time and Scale of Firing, Weights of Potter’s Material, Decorated Goods 
Count—Comparative Loss of Weight of Clays—Ground Felspar Calculations—The Conver- 
sion of Slop Body Recipes into Dry Weight—The Cost of Prepared Earthenware Clay— 
Forms and Tables. Articles of Apprenticeship, Manufacturer’s Guide to Stocktaking, 
Table of Relative Values of Potter’s Materials, Hourly Wages Table, Workman’s Settling 
Table, Comparative Guide for Earthenware and China Manufacturers in the use of Slop Flint 
and Slop Stone, Foreign Terms applied to Earthenware and China Goods, Table for the 
Conversion of Metrical Weights and Measures on the Continent and South America—Index. 

CERAMIC TECHNOLOGY: Being some Aspects of Tech- 
nical Science as Applied to Pottery Manufacture. Edited by CHARLES 
F. Binns. 100 pp. Demy 8vo. Price 12s. 6d.; India and Colonies, 
13s. 6d.; Other Countries, 15s.; strictly net. 

Contents. 
Preface—The Chemistry of Pottery — Analysis and Synthesis — Clays and their Com- 

ponents — The Biscuit Oven — Pyrometry — Glazes and their Composition — Colours and 
Colour-making—Index. 

A TREATISE ON THE CERAMIC INDUSTRIES. A 
Complete Manual for Pottery, Tile and Brick Works. By EMILE 
Bourry. Translated from the French by WILTON P. Rix, Examiner 
in Pottery and Porcelain to the City and Guilds of London Technical 
Institute, Pottery Instructor to the Hanley School Board. Royal 
8vo. 760 pp. 323 Illustrations. Price 21s.; India and Colonies, 22s. ; 
Other Countries, 23s. 6d. ; strictly Web oe ee | 
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ARCHITECTURAL POTTERY. Bricks, Tiles, Pipes, Ena- 
melled Terra-cottas, Ordinary and Incrusted Quarries, Stoneware 
Mosaics, Faiences and Architectural Stoneware. By LEON LEFfvRE. 
With Five Plates. 950 Illustrations in the Text, and numerous estimates. 
500 pp., royal 8vo. Translated from the French by K. H. Birp, M.A., 
and W. Moore BINNS. Price 15s.; India and Colonies, 16s.; Other 
Countries, 17s. 6d.; strictly net. 

Contents. 
Part I. Plain Undecorated Pottery.—Clays, Bricks, Tiles, Pipes, Chimney Flues, 

Terra-cotta. 
Part II. Made=-up or Decorated Pottery. 

THE ART OF RIVETING GLASS, CHINA AND 
EARTHENWARE. By J. Howartu. Second Edition. 
Paper Cover. Price 1s. net; by post, home or abroad, 1s. 1d. 

NOTES ON POTTERY CLAYS. Their Distribution, Pro- 
perties, Uses and Analyses of Ball Clays, China Clays and China 
Stone. By Jas. Fairig£, F.G.S. 132 pp. Crown 8vo. Price 3s. 6d.; 
India and Colonies, 4s.; Other Countries, 4s. 6d.; strictly net. 

A Reissue of 

THE HISTORY OF THE STAFFORDSHIRE POTTER. 
IES; AND THE RISE AND PROGRESS OF THE 
MANUFACTURE OF POTTERY AND PORCELAIN. 

- With References to Genuine Specimens, and Notices of Eminent Pot- 
ters. By SIMEON SHAw. (Originally Published in 1829.) 265 pp. 
Demy 8vo. Price 7s. 6d. ; oe and tain be Other: aCountciee z | 
8s. 6d.; vad net. | Ona Sica Pas 
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Contents. 
PART I., ANALYSIS AND MATERIALS.—Introduction: Laboratory and Apparatus: 

Elements—Temperature—Acids and Alkalies—The Earths— Metals. 
PART II., SYNTHESIS AND COMPOUNDS.—Science of Mixing—Bodies : Porcelain 

—Hard, Porcelain—Fritted Bodies, Porcelain—Raw Bodies, Porcelain—Soft, Fritted Bodies, 
Raw Bodies, Stone Bodies, Ironstone, Dry Bodies, Chemical Utensils, Fritted Jasper, Fritted 
Pearl, Fritted Drab, Raw Chemical Utensils, Raw Stone, Raw Jasper, Raw Pearl, Raw Mortar, 
Raw Drab, Raw Brown, Raw Fawn, Raw Cane, Raw Red Porous, Raw Egyptian, Earthenware, 
Queen’s Ware, Cream Colour, Blue and Fancy Printed, Dipped and Mocha, Chalky, Rings, 
Stilts, ete—Glazes: Porcelain—Hard Fritted Porcelain—Soft Fritted Porcelain — Soft 
Raw, Cream Colour Porcelain, Blue Printed Porcelain, Fritted Glazes, Analysis of Fritt, 
Analysis of Glaze, Coloured Glazes, Dips, Smears and Washes; Glasses: Flint Glass, 
Coloured Glasses, Artificial Garnet, Artificial Emerald, Artificial Amethyst, Artificial Sap- 
phire, Artificial Opal, Plate Glass, Crown Glass, Broad Glass, Bottle Glass, Phosphoric Glass, 
British Steel Glass, Glass-Staining and Painting, Engraving on Glass, Dr. Faraday’s Experi- 
ments—Colours: CoJour Making, Fluxes or Solvents, Components of the Colours; Reds, 
etc., from Gold, Carmine or Rose Colour, Purple, Reds, etc., from Iron, Blues, Yellows, 
Greens, Blacks. White, Silver for Burnishing, Gold for Burnishing, Printer’s Oil, Lustres, 

TABLES OF THE CHARACTERISTICS OF CHEMICAL SUBSTANCES. 

‘Glassware, Glass Staining and 

Painting. 
RECIPES FOR FLINT GLASS MAKING. By a British 

Glass Master and Mixer. Sixty Recipes. Being Leaves from the 
Mixing Book of several experts in the Flint Glass Trade, containing 
up-to-date fog ts and valuable information as to Crystal, Demi-crystal 
and Coloured Glass in its many varieties. It contains the recipes for 
cheap metal suited to pressing, blowing, etc., as well as the most costly 

_ erystal and ruby. Crown 8vo. Price for United Kingdom, 10s. 6d. ; 
_ Abroad, 15s.; United States, $4; strictly net. rae 
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Contents. 
History of Glass Painting—The Articles to be Painted : Glass, Porcelain, Enamel, Stone- 

ware, Faience—Pigments: Metallic Pigments: Antimony Oxide, Naples Yellow, Barium 
Chromate, Lead Chromate, Silver Chloride, Chromic Oxide—Fluxes: Fluxes, Felspar, 
Quartz, Purifying Quartz, Sedimentation, Quenching, Borax, Boracic Acid, Potassium and 
Sodium Carbonates, Rocaille Flux — Preparation of the Colours for Glass Painting — The 
Colour Pastes—The Coloured Glasses—Composition of the Porcelain Colours—The Enamel 
Colours: Enamels for Artistic Work—Metallic Ornamentation: Porcelain Gilding, Glass 
Gilding—Firing the Colours: Remarks on Firing: Firing Colours on Glass, Firing Colours on 
Porcelain; The Muffie—Accidents occasionally Supervening during the Process of Firing— 
Remarks on the Different Methods of Painting on Glass, Porcelain, etc.—Appendix: Cleaning 
Old Glass Paintings. 

Paper Staining. 
THE DYEING OF PAPER PULP. A Practical Treatise for 

the use of Papermakers, Paperstainers, Students and others. By 
JuLius ERFurT, Manager of a Paper Mill. Translated into English 
and Edited with Additions by JuLi1us HUsBNER, F.C.S., Lecturer on 
Papermaking at the Manchester Municipal Technical School. With 
Illustrations and 157 patterns of paper dyed in the pulp. Royal 
8vo, 180 pp. Price 15s.; India and Colonies, 16s. ; Other Countries, 
20s.; strictly net. Limited edition. 

Contents. 
Behaviour of the Paper Fibres during the Process of Dyeing, Theory of the 

Mordant—Colour Fixing Mediums (Mordants)—Influence of the Quality oi the Water 
Used—Inorganic Colours—Organic Colours—Practical Spphcatios of the Coal Tar 
Colours according to their Properties and their Behaviour towards the Different 
Paper Fibres—Dyed Patterns on Various Pulp Mixtures—Dyeing to Shade—Index. 

Enamelling on Metal. 
ENAMELS AND ENAMELLING. For Enamel Makers, 

Workers in Gold and Silver, and Manufacturers of Objects of Art. 
By Paut Ranpav. Translated fromthe German. With Sixteen Illus- 
trations. Demy 8vo. 180 pp. Price 10s. 6d.; India and Colonies, 
lls.; Other Countries, 12s.; strictly net. ar lal eae cS 
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Books on Textile and Dyeing 

Subjects. 
THE CHEMICAL TECHNOLOGY OF TEXTILE 

FIBRES: Their Origin, Structure, Preparation, Washing, 
Bleaching, Dyeing, Printing and Dressing. By Dr. GEoRG voN 
GEORGIEVICS. Translated from the German by CHARLES SALTER. 
320 pp. Forty-seven Illustrations. Royal 8vo. Price 10s. 6d.; India 
and Colonies, lls.; Other Countries, 12s. net. 

Contents. 

The Textile Fibres—Washing, Bleaching, Carbonising—Mordants and Mor=-= 
danting—Dyeing—Printing—Dressing and Finishing. 

POWER-LOOM WEAVING AND YARN NUMBERING, 
According to Various Systems, with Conversion Tables. Translated 
from the German of ANTHON GRUNER. With Twenty-six Diagrams 
in Colours. 150 pp. Crown 8vo. Price 7s. 6d.; India and Colonies, 
8s.; Other Countries, 8s. 6d.; strictly net. 

Contents. 
Power-Loom Weaving in General. Various Systems of ao Sage chon 4 and 
ae the Power=-Loom. English Looms—Tappet or Treadle Looms—Dobbies— 
General Remarks on the Numbering, Reeling and Packing of Yarun—Appendix— Useful 
Hints. eee Warps—Weft Ca culations—Calculations of Cost Price in Hanks. 

TEXTILE RAW MATERIALS AND THEIR CON- 
VERSION INTO YARNS. (The Study of the Raw 
Materials and the of. the Spinning Process.) By JuLius 

_Zipser. Translated from German by CHARLES Satter. 302 IIlus- 
trations. 500 pp. Demy 8vo. Price 10s. hee ss and otenton, 
Sees, : eee bene tudes cae ; strictly net. 
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THE CHEMISTRY OF HAT MANUFACTURING. Lec- 
tures delivered before the Hat Manufacturers’ Association. Revised 

and Edited by ALBERT SHONK. With 16 Illustrations. [In the press. 

Contents. 
Textile Fibres—Wool, Hair, etc.—Water, Chemistry of, and Impurities in—Tests of Purity 

—Acids and Alkalies—Boric Acid, Borax, Soap—Shellac, Wood Spirit—Stiffening and Proofing 
—Mordants: their Nature and Use—Dyestuffs and Colours—Dyeing of Wool and Fur— 
Optical Properties of Colours. 

THE TECHNICAL TESTING OF YARNS AND TEX- 
TILE FABRICS. With Reference to Official Specifica- 
tions. Translated from the German of Dr. J. HERZFELD. Second 
Edition. Sixty-nine Illustrations. 200 pp. Demy 8vo. Price 10s. 6d.; 
India and Colonies, 11s.; Other Countries, 12s.; strictly net. 

Contents. 
Yarn singe & Determining the Yarn Number—Testing the Length of Yarns— 

Examination of the External Appearance of Yarn—Determining the Twist of Yarn 
and Twist — Determination of Tensile Strength and Elasticity— Estimating the 
Percentage of Fat in Yarn—Determination of Moisture (Conditioning)—Appendix. 

DECORATIVE AND FANCY TEXTILE FABRICS. 
By R. T. Lorp. Manufacturers and Designers of Carpets, Damask, 
Dress and all Textile Fabrics. 200 pp. Demy 8vo. 132 Designs and 
Illustrations. Price 7s. 6d.; India and Colonies, 8s.; Other Countries, 
8s. 6d.; strictly net. 

Contents. 

Ruled-paper sa sia Jacquard Machine—Brussels and Wilton Carpets—Tapestry 
a 
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SPINNING AND WEAVING CALCULATIONS, especially 
relating to Woollens. From the German of N. REISER. Thirty-four 
Illustrations. Tables. 160 pp. Demy 8vo. 1904. Price 10s. 6d.; 
India and Colonies, 11s.; Other Countries, 12s.; strictly net. 

Contents. 
Calculating the Raw Material—Proportion of Different Grades of Wool to Furnish a 

Mixture at a Given Price—Quantity to Produce a Given Length—Yarn Calculations—Yarn 
Number—Working Calculations—Calculating the Reed Count—Cost of Weaving, etc. 

WATERPROOFING OF FABRICS. By Dr. S. Mierzinskx1. 
Crown 8vo. 104 pp. 29 Illus. Price 5s.; Colonies, 5s. 6d.; Other 
Countries, 6s. ; strictly net. 

Contents. 
Introduction — Preliminary Treatment of the Fabric— Waterproofing with Acetate of 

Alumina—Impregnation of the E otrig eek mee eng Pee Paraffin— Waterproofing 
with Ammonium Cuprate— Waterproofing with Metallic Oxides—Coloured Waterproof 
Fabrics—Waterproofing with Gelatine, Tannin, Caseinate of Lime and other Bodies—Manu- 
facture of Tarpaulin— British Waterproofing Patents—Index. 

HOW TO MAKE A WOOLLEN MILL PAY. By Joun 
Mackie. Crown 8vo. 76 pp. 1904. Price 3s. 6d.; Colonies, 4s. ; 
Other Countries, 4s. 6d.; net. 

Contents. 
Blends, Piles, or Mixtures of Clean Scoured Wools—Dyed Wool Book—The Order Book 

—Pattern Duplicate Books—Management and Oversight—Constant Inspection of Mill De- 
partments—Importance of Delivering Goods to Time, Shade, Strength, etc.—Plums. 

(For “Textile Soaps”’ see p. 7.) 

Dyeing, Colour Printing, 
Matching and Dye-stuffs. | 

THE COLOUR PRINTING OF CARPET YARNS. Manual 
_ for Colour Chemists and Textile Printers. By Davip PaTERSON, 

_ F.C.S. Seventeen Illustrations. 1 . Demy 8vo. Price 7s. 6d.; _ 
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DYERS’ MATERIALS: An Introduction to the Examination, 
Evaluation and Application of the most important Substances used in 
Dyeing, Printing, Bleaching and Finishing. By PAUL HEERMAN, Ph.D. 
Translated from the German by. A C. WriGHT, M.A. (Oxon.), B.Sc. 
(Lond.). Twenty-four Illustrations. Crown 8vo. 150 pp. Price 5s. ; 
India and Colonies, 5s. 6d.; Other Countries, 6s.; strictly net. 

COLOUR MATCHING ON TEXTILES. A Manual in- 
tended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By Davip Paterson, F.C.S. Coloured Frontis- 
piece. Twenty-nine Illustrations and Fourteen Specimens of Dyed 
Fabrics. Demy 8vo. 132 pp. Price 7s. 6d.; India and Colonies, 8s. ; 
Other Countries, 8s. 6d.; strictly net. 

Contents. 
Colour Vision and Structure of the Eye—Perception of Colour—Primary and Comple- 

mentary Colour Sensations—Daylight for Colour Matching—Selection of a Good Pure Light 
—Diffused Daylight, Direct Sunlight, Blue Skylight, Variability of Daylight, etc., etc.— 
Matching of Hues—Purity and Luminosity of Colours—Matching Bright Hues—Aid of Tinted 
Fitms—Matching Difficulties Arising from Contrast—Examination of Colours by Reflected 
and Transmitted Lights—Effect of Lustre and Transparency of Fibres in Colour Matching 
—Matching of Colours on Velvet Pile—Optical Properties of Dyestuffs. Dichroism, Fluor- 
escence—Use of Tinted Mediums—Orange Film—Defects of the Eye—Yellowing of the Lens 
—Colour Blindness, etc.—Matching of Dyed Silk Trimmings and Linings and Bindings—Its 
Difficulties—Behaviour of Shades in Artificial Light—Cclour Matching of Old Fabrics, etc.— 
Examination of Dyed Colours under the Artificial Lights—Electric Arc, Magnesium and Dufton, 
Gardner Lights, Welsbach, Acetylene, etc.—Testing Qualities of an Illuminant—Infiuence 
of the Absorption Spectrum in vijeahs of Hue under the Artificial Lights—Study of the 
Causes of Abnormal Modifications of Hue, etc. 

COLOUR: A HANDBOOK OF THE THEORY OF 
COLOUR. By Georce H. Hurst, F.C.S. With Ten 
Coloured Plates and Seventy-two Illustrations. 160 pp. Demy 8vo. 
Price 7s. 6d.; India and Colonies, 8s.; Other Countries, 8s. 6d.; 
strictly net. . / 

Contents. | . - 
Colour and Its Production—Cause of Colour in Coloured Bodies—Colour Pheno= 

_ mena and Theories—The Physiology of Light—Contrast—Colour in Decoration and 
Design—Measurement of Colour. Wee Peter ge me RNO Oj A Te Le eee 
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THE DYEING OF COTTON FABRICS: A Practical 
Handbook for the Dyer and Student. By FRANKLIN BEECH, Practical 
Colourist and Chemist. 272 pp. Forty-four Illustrations of Bleaching 
and Dyeing Machinery. Demy 8vo. Price 7s. 6d. ; India and Colonies, 
8s.; Other Countries, 8s. 6d.; strictly net. 

Contents. 

Structure and Chemistry of the Cotton Fibre—Scouring and Bleaching of Cotton—Dyeing 
Machinery and Dyeing Manipulations—Principles and Practice of Cotton Dyeing—Direct 
Dyeing; Direct Dyeing followed by Fixation with Metallic Salts: Direct Dyeing followed by 
Fixation with Developers; Direct Dyeing followed by Fixation with Couplers; Dyeing on 
Tannic Mordant; Dyeing on Metallic Mordant; Production of Colour Direct upon Cotton 
Fibres ; Dyeing Cotton by Impregnation with Dye-stuff Solution—Dyeing Union (Mixed Cotton 
and Wool) Fabrics—Dyeing Half Silk (Cotton-Silk, Satin) Fabrics—Operations following 
Dyeing—Washing, Soaping, Drying—Testing of the Colour of Dyed Fabrics—Experimental 
Dyeing and Comparative Dye Testing—Index. 

The book contains numerous recipes for the production on Cotton Fabrics of all kinds of a 
great range of colours, 

THE DYEING OF WOOLLEN FABRICS. By FRANKLIN 
BEECH, Practical Colourist and Chemist. Thirty-taree Illustrations. 
Demy 8vo. 228 pp. Price 7s. 6d.; India and Colonies, 8s.; Other 
Countries, 8s. 6d. net. 

Contents. 
The Wool Fibre—Structure, Composition and Properties—Processes Preparatory to Dyeing 

—Scouring and Bleaching of Wool—Dyeing Machinery and Dyeing Manipulations—Loose 
Wool Dyeing, Yarn Dyeing and Piece Dyeing Machinery—The Principles and Practice of 
Wool Dyeing—Properties of Wool Dyeing—Methods of Wool Dyeing—Groups of Dyes— 
Dyeing with the Direct Dyes—Dyeing with Basic Dyes—Dyeing with Acid Dyes—Dyeing 
with Mordant Dyes—Level Dyeing— Blacks on Wool—Reds on Wool—Mordanting of Wool— 
Oo e Shades on Wool—Yellow Shades on Wool—Green Shades on Wool—Blue Shades on 
Wool—Violet Shades on Wool—Brown Shades on Wool—Mode Colours on Wool—Dyeing 
Union (Mixed Cotton Wool) Fabrics—Dyeing of Gloria—Operations following Dyeing— 
Washing, peeping, -Drying—Experimental Dyeing and Comparative Dye Testing—Testing of 
the Colour of Dyed Fabrics—Index. ; 

_ Bleaching and Washing. 
A PRACTICAL TREATISE ON THE BLEACHING OF 

re D ig 
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and Carbonated Alkali (Soda)—Chlorometry—Titration—Wagner s Chlorometric Method— 
Preparation of Standard Solutions—Apparatus for Chlorine Valuation—Alkali in Excess in 
Decolourising Chlorides—Chlorine and Decolourising Chlorides — Synopsis—Chlorine— 
Chloride of Lime—Hypochlorite of Soda—Brochoki’s Chlorozone—Various Decolourising 
Hypochlorites—Comparison of Chloride of Lime and Hypochlorite of Soda—Water— 
Qualities of Water—Hardness—Dervaux’s Purifier—Testing the Purified Water—Different 
Plant for Purification—Filters—Bleaching of Yarn—Weight of Yarn—Lye_ Boiling— 
Chemicking—Washing—Bleaching of Cotton Yarn—The Installation of a Bleach Works— 
Water Supply—Steam Boilers—Steam Distribution Pipes—Engines—Keirs—Washing— 
Machines—Stocks—Wash Wheels—Chemicking and Souring Cisterns—Various—Buildings— 
Addenda—Energy of Decolourising Chlorides and Bleaching by Electricity and Ozone— 
Energy of Decolourising Chlorides—Chlorides—Production of Chlorine and Hypochlorites 
by Electrolysis—Lunge’s Process for increasing the intensity of the Bleaching Power of 
Chloride of Lime—Trilfer’s Process for Removing the Excess of Lime or Soda from De- 
colourising Chlorides—Bleaching by Ozone. 

Cotton Spinning and Combing. 

COTTON SPINNING (First Year). By THomas THorNLEy, 
Spinning Master, Bolton Technical School. 160 pp. Eighty-four Iilus- 
trations. Crown 8vo. Second Impression. Price 3s.; Abroad, 3s. 6d. ; 
strictly net. — 

Contents. 

Syllabus and Examination Papers of the City and Guilds of London Institute—Cultiva- 
tion, Classification, Ginning, Baling and Mixing of the Raw Cotton—Bale-Breakers, Mixing — 
Lattices and Hopper Feeders—Opening and Scutching—Carding—Indexes. _ ; 

COTTON SPINNING (Intermediate, or Second Year), By | 
Tuomas THORNLEY. sha ae Seventy Illustrations. Crown 8vo. 
Price 5s.; India and British Colonies, 5s. 6d. ; Other Countries, 6s. ; 
strictly net. igs ia peel aes Na Re a ah eet a So 2 ree = 
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Collieries and Mines, 

RECOVERY WORK AFTER PIT FIRES. By RosBert 
LAMPRECHT, Mining Engineer and Manager. Translated from the 
German. Illustrated by Six large Plates, containing Seventy-six 
Illustrations. 175 pp., demy 8vo. Price 10s. 6d.; India and Colonies, 
1ls.; Other Countries, 12s.; strictly net. 

: Contents. 
Causes of Pit Fires—Preventive Regulations: (1) The Outbreak and Rapid Extension 

of a Shaft Fire can be most reliably prevented by Employing little or no Combustible Material 
in the Construction of the Shaft; (2) Precautions for Rapidly Localising an Outbreak of Fire in 
the Shaft; (3) Precautions to be Adopted in case those under 1 and 2 Fail or Prove Inefficient. 
Precautions against Spontaneous Ignition of Coal. Precautions for Preventing Explosions of 
Fire-damp and Coal Dust. Employment of Electricity in Mining, particularly in Fiery Pits. 
Experiments on the [gnition of Fire-damp Mixtures and Clouds of Coal Dust by Electricity— 
Indications of an Existing or Incipient Fire—Appliances for Working in Irrespirable 
Gases: Respiratory Apparatus; Apparatus with Air Supply Pipes; Reservoir Apparatus; 
Oxygen Apparatus—Extinguishing Pit Fires: (2) Chemical Means; (6) Extinction with 
Water. Dragging down the Burning Masses and Packing with Clay; (c) Insulating the Seat 
of the Fire by Dams. Dam Building. Analyses of Fire Gases. Isolating the Seat of a Fire 
with Dams: Working in Irrespirable Gases (‘‘Gas-diving ”): Air-Lock Work. Complete 
Isolation of the Pit. Flooding a Burning Section isolated by means of Dams. Wooden 
Dams: Masonry Dams. Examples of Cylindrical and Dome-shaped Dams. Dam Doors: 
Flooding the Whole Pit—Rescue Stations: (a) Stations above Ground; (b) Underground 
Rescue Stations—Spontaneous Ignition of Coal in Bulk—Index. 

VENTILATION IN MINES. By Roperr Wasner, Mining 
Engineer. Translated from the German. Royal 8vo. Thirty Plates 
and Twenty-two Illustrations. 240 pp. Price 10s. 6d.; India and 
Colonies, 11s.; Other Countries, 12s.; strictly net. 

Contents. 
The Causes of the Contamination of Pit Air—The Means of Preventing the 

Dangers resulting from the Contamination of Pit Air—Calculating the Volume 
* Be male Current rain arent Ape free pger — asamp ge oo ape ge 
0 Resistance o the x through the Pit—Laws o = 
sistance and Mrgtuie thoveter-Plarte ons in the Temperament or c Re- 

Current in the Pit--Mechani 
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Engineering, Smoke Prevention 
and Metallurgy. 

THE PREVENTION OF SMOKE. Combined with the 
Economical Combustion of Fuel. By W. C. PopPpLEWELL, M.Sc., 
A.M.Inst.,C E., Consulting Engineer. Forty-six Illustrations. 190 pp. 
Demy 8vo. Price 7s. 6d.; India and Colonies, 8s.; Other Countries, 
8s. 6d., strictly net. 

Contents. 
Fuel and Combustion— Hand Firing in Boiler Furnaces—Stoking by Mechanical Means— 

Powdered Fuel—Gaseous Fuel—Efficiency and Smoke Tests of Boilers—Some Standard 
Smoke Trials—The Legal Aspect of the Smoke Question—The Best Means to be adopted for 
the Prevention of Smoke—Index. 

GAS AND COAL DUST FIRING. A Critical Review of 
the Various Appliances Patented in Germany for this purpose since 
1885. By ALBERT PitscH. 130 pp. Demy 8vo. Translated from the 
German. With 103 Illustrations. Price 7s. 6d.; India and Colonies, 
8s.; Other Countries, 8s. 6d.; strictly net. 

Contents. 
Generators—Generators Employing Steam—Stirring and Feed Regulating Appliances— 

Direct Generators—Burners—Regenerators and Recuperators—Glass Smelting Furnaces— 
Metallurgical Furnaces—Pottery Furnace—Coal Dust Firing—Index. ; 

THE HARDENING AND TEMPERING OF STEEL | 
IN THEORY AND PRACTICE. By Fripo.in REISER. © 
Translated from the German of the Third Edition. Crown 8vo. 
120 pp. Price 5s.; India aad British erceear 5s. Sd; : eee. Comores 
6s.; strictly net. . 

| ‘Contents. es - ny 
_ Steel—Chemical and Physical Properties of Steel, and t 

Classification on of Steel hgh pera pe ‘Testi 
_ Hardening —Investigation of 
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EVAPORATING, CONDENSING AND COOLING AP- 
PARATUS. Explanations, Formule and Tables for Use 
in Practice. By E. HAusBRAND, Engineer. Translated by A. C. 
WriGutT, M.A. (Oxon.), B.Sc. (Lond.). With Twenty-one Illustra- 
tions and Seventy-six Tables. 400 pp. Demy 8vo. Price 10s. 6d.; 
India and Colonies, 1ls.; Other Countries, 12s.; net. 

Contents. 
ReCoefficient.of Transmission of Heat, k/, and the Mean Temperature Difference, thas 

Parallel and Opposite Currents <Kbpacatia’tos Heating with Direct Fire—The Injection of 
Saturated Steam—Superheated Steam—Evaporation by Means of Hot Liquids—The Trans- 
ference of Heat in General, and Transference by means of Saturated Steam in Particular 
—The Transference of Heat from Saturated Steam in Pipes (Coils) and Double Bottoms 
—Evaporation in a Vacum—The Multiple-effect Evaporator—Multiple-effect Evaporators 
from which Extra Steam is Taken—The Weight of Water which must be Evaporated from 
100 Kilos. of Liquor in order its Original Percentage of Dry Materials from 1-25 per cent. 
up to 20-70 per cent.—The Relative Proportion of the Heating Surfaces in the Elements 
of the Multiple Evaporator and their Actual Dimensions—The Pressure Exerted by Currents 
of Steam and Gas'upon Floating Drops of Water—The Motion of Floating Drops of Water 
upon which Press Currents of Steam—The Splashing of Evaporating Liquids—The Diameter 
of Pipes for Steam, Alcohol, Vapour and Air—The Diameter of Water Pipes—The Loss 
of Heat from Apparatus and Pipes to the Surrounding Air, and Means for Preventing 
the Loss—Condensers—Heating Liquids by Means of Steam—The Cooling of Liquids— 
The Volumes to be Exhausted from Condensers by the Air-pumps—A Few Remarks on Air- 
pumps and the Vacua they Produce—The Volumetric Efficiency of Air-pumps—The Volumes 
of Air which must be Exhausted from a Vessel in order to Reduce its Original Pressure to a 
Certain Lower Pressure—Index. 

Plumbing, Decorating, Metal 
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EXTERN AL SLUaEING WORK. A Treatise on Lead 
Work for Roofs. By Joun W. Hart, R.P.C. 180 Illustrations. 272 
pp. Demy 8vo. Second Edition Revised. Price 7s. ves ‘ padia and 
Eoionies, 8. ; Other Countries, 8s. 6d. ; aiege a net.’ 
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SANITARY PLUMBING AND DRAINAGE. By Joun 
W. Hart. Demy 8vo. With 208 Illustrations. 250 pp. 1904. Price 
7s. 6d.; India and Colonies, 8s.; Other Countries, 8s. 6d.; strictly net. 

Contents. 
Sanitary Surveys—Drain Testing—Drain Testing with Smoke—Testing Drains with Water 

—Drain Plugs for Testing—Sanitary Defects—Closets—Baths and Lavatories—House Drains 
—Manholes—Iron Soil Pipes—Lead Soil Pipes—Ventilating Pipes—Water-closets—Flushing 
Cisterns— Baths— Bath Fittings — Lavatories— Lavatory Fittings—Sinks—Waste Pipes— 
Water Supply — Ball Valves-—-Town House Sanitary Arrangements — Drainage—Jointing 
Pipes—Accessible Drains—Iron Drains—Iron Junctions—Index. 

THE PRINCIPLES AND PRACTICE OF DIPPING, 
BURNISHING, LACQUERING AND BRONZING 
BRASS WARE. By W. Norman Brown. 35 pp. Crown 
8vo. Price 2s.; Abroad, 2s. 6d.; strictly net. 

HOUSE DECORATING AND PAINTING. By W. 
NORMAN Brown. Eighty-eight Illustrations. 150 pp. Crown 8vo. 
Price 3s. 6d.; India and Colonies, 4s.; Other Countries, 4s. 6d.; 
strictly net. 

A HISTORY OF DECORATIVE ART. By W. Norman 
Brown. Thirty-nine Illustrations. 96 pp. Crown 8vo. Price 2s. 6d.; 
Abroad, 3s.; strictly net. 

A HANDBOOK ON JAPANNING AND ENAMELLING 
FOR CYCLES, BEDSTEADS, TINWARE, ETC. By 
WILLIAM NORMAN BROWN. 52. pp. and Illustrations. Crown 8vo. 
Price 2s.; Abroad, 2s. 6d. ; net. 

THE PRINCIPLES OF HOT WATER SUPPLY. By 
JOHN W. Hart, R.P.C. With 129 Illustrations. 177 pp., demy 8vo. _ 
Price 7s. 6d.; India and Colonies, 8s. ; Other Countries, 8s. 6d.; 
strictly net. Coe pee 
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and Rain; Vegetable Enemies of the Hop: Animal Enemies of the Hop—Beneficial Insects on 
Hops—CULTIVATION—The Requirements of the Hop in Respect of Climate, Soil and 
Situation: Climate; Soil; Situation—Selection of Variety and Cuttings—Planting a Hop 
Garden: Drainage; Preparing the Ground; Marking-out for Planting; Planting; Cultivation — 
and Cropping of the Hop Garden in the First Year—Work to be Performed Annually in the 
Hop Garden: Working the Ground; Cutting; The Non-cutting System; The Proper Per- 
formance of the Operation of Cutting: Method of Cutting: Close Cutting, Ordinary Cutting, 
The Long Cut, The Topping Cut; Proper Season for Cutting: Autumn Cutting, Sprin 
Cutting; Manuring; Training the Hop Plant: Poled Gardens, Frame Training; Principa 
Types of Frames; Pruning, Cropping, Topping, and Leaf Stripping the Hop Plant; Picking, 
Drying and Bagging—Principal and Subsidiary Utilisation of Hops and Hop Gardens—Life 
of a Hop Garden; Subsequent Cropping—Cost of Production, Yield and Selling Prices. 

Preservation and Storage—Physical and Chemical Structure of the Hop Cone—Judging 
the Value of Hops. 

Statistics of Production—The Hop Trade—Index. 
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Timber and Wood Waste. 

TIMBER: A Comprehensive Study of Wood in all its Aspects 
(Commercial and Botanical), showing the Different Applications and 
Uses of Timber in Various Trades, etc. Translated from the French 
of PAUL CHARPENTIER. Royal 8vo. 437 pp. 178 Illustrations. Price 
12s. 6d.; India and Colonies, 13s. 6d.; Other Countries, 15s.; net. 
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Building and Architecture. 
THE PREVENTION OF DAMPNESS IN BUILDINGS; 

with Remarks on the Causes, Nature and Effects of Saline, Efflores- 
cences and Dry-rot, for Architects, Builders, Overseers, Plasterers, 
Painters and House Owners. By ADOLF WILHELM KEIM. Translated 
from the German of the second revised Edition by M. J. SALTER, F.I.C., 
F.C.S. Eight Coloured Plates and Thirteen Illustrations. Crown 8vo. 
115 pp. Price 5s.; India and Colonies, 5s. 6d.; Other Countries, 
6s.; net. 

Contents, 

The Various Causes of Dampness and Decay of the Masonry of Buildings, and the 
Structural and Hygienic Evils of the Same—Precautionary Measures during Building against 
Dampness and Efflorescence—Methods of Remedying Dampness and Effiorescences in the 
Walls of Old Buildings—The Artificial Drying of New Houses, as well as Old Damp Dwellings, 
and the Theory of the Hardening of Mortar—New, Certain and Permanently Efficient 
Methods for Drying Old Damp Walls and Dwellings—The Cause and Origin of Dry-rot: its 
Injurious Effect on Health, its Destructive Action on Buildings, and its Successful Repres- 
sion—Methods of Preventing Dry-rot to be Adopted During Construction—Old Methods 
of Preventing Dry-rot—Recent and More Efficient Remedies for Dry-rot—Index. 

HANDBOOK OF TECHNICAL TERMS USED IN ARCHI- 
TECTURE AND BUILDING, AND THEIR ALLIED 
TRADES AND SUBJECTS. By Aucustine C. Passmore. 
Demy 8vo. 380 pp. 1904. Price 7s. 6d.; India and Colonies, 8s. ; 
Other Countries, 8s. 6d.; strictly net. — 

Foods and Sweetmeats. 
THE MANUFACTURE OF PRESERVED FOODS AND | 

SWEETMEATS. By A. Hausner. With Twenty-eigh 
Illustrations. German of the third 

_ Edition. Crow pp. Price 7s. India and | 
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Dyeing Fancy Goods, 
THE ART OF DYEING AND STAINING MARBLE, 

ARTIFICIAL STONE, BONE, HORN, IVORY AND 
WOOD, AND OF IMITATING ALL SORTS OF 
WOOD. A Practical Handbook for the Use of Joiners, 
Turners, Manufacturers of Fancy Goods, Stick and Umbrella Makers, 
Comb Makers, etc. Translated from the German of D. H. SoxHLert, 
Technical Chemist. Crown 8vo. 168 pp. Price 5s.; India and Colonies 
5s. 6d.; Other Countries, 6s.; net. _ 

Contents. _ 
Mordants and Stains — Natural Dyes—Artificial Pigments—Coal Tar Dyes — Staining 

Marble and Artificial Stone—Dyeing, Bleaching and Imitation of Bone, Horn and Ivory— 
Imitation of Tortoiseshell for Combs: Yellows, Dyeing Nuts—] vory—Wood Dyeing—Imitation 
of Mahogany: Dark Walnut, Oak, Birch-Bark, Elder-Marquetry, Walnut, Walnut-Marquetry, 
Mahogany, Spanish Mahogany, Palisander and Rose Wood, Tortoiseshell, Oak, Ebony, Pear 
Tree—Black Dyeing Processes with Penetrating Colours—Varnishes and Polishes: English 
Furniture Polish, Vienna Furniture Polish, Amber Varnish, Copal Varnish, Composition for 
Preserving Furniture—Index. 

Lithography, Printing and 
Engraving. 

PRACTICAL LITHOGRAPHY. By Atrrep Seymour. 
Demy 8vo. With Frontispiece and 33 Illus. 120 pp. Price 5s.; 
Colonies, 5s. 6d.; Other Countries, 6s.; net. 

Contents. 
Stones—Transfer Inks—Transfer Papers—Transfer Printi Litho Press—Press Work— 

Machine Printing—Colour Printing—Substitutes for Lithog ic Stones—Tin Plate Printing | 
and Decoration—Photo-Lithogra y: : ee 

PRINTERS’ AND STATIONERS’ READY RECKONER 
AND COMPENDIUM. Compiled by Victor GraAnam. 
Crown 8vo. 112 pp. 1904. Price 3s. 6d.; India and Colonies, 4s. ; 
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Sugar Refining. 
THE TECHNOLOGY OF SUGAR: Practical Treatise on 

the Modern Methods of Manufacture of Sugar from the Sugar Cane and 
Sugar Beet. By JoHN GeppEs McINTosH. Second Revised and 
Enlarged Edition. Demy 8vo. Fully Illustrated. 436 pp. Seventy-six 
Tables. 1906. Price 10s. 6d. ; Colonies, 11s. ; Other Countries, 12s. ; net. 

(See ‘ Evaporating, Condensing, etc., Apparatus,” p. 27.) 
Contents. 

Chemistry of Sucrose, Lactose, Maltose, Glucose, Invert Sugar, etc.—Purchase and 
Analysis of Beets—Treatment of Beets—Diffusion—Filtration—Concentration—Evaporation— 
Sugar Cane: Cultivation—Milling—Diffusion—Sugar Refining—Analysis of Raw Sugars— 
Chemistry of Molasses, etc, 
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